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(54) 1 H-IMIDAZOPYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general tomiula or salts thereof: 




wherein R^ represents hydrogen atom, hydroxyl group, 
an alkyi group, a cycloalkyi group, styryl group, or an 
aryl group; represents hydrogen atom, an allcyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyclic or heterocyclic ring which may be substi- 
tuted; R^ represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. the derivatives have excellent inhibitory actions 
against production of TNF or lL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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f0002I Some compounds having 1H-imlda2oquinollne structure are Icnoum . . 

of the present invention. Journal of Medicinal <5.emistry. Sl^l p e/ """P"""*^ 

dazo(4.5.]-qulnollne. Japanese Patent Unexamined pli^li mmul 
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achieved the present Invention ' '""'""•"^ "gainst pmductlon of TNF or IL-1 and 
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group whteh mav have -;;:^7:Z^ i: r^r" "^1!" ""^ 9~"P- » »'«'«^«' ^ydnjxyl group, an amino 

Which may be substituted- rJ gVriiSSr^hiS^^r h^"'' """^ « P''^'''"^ 9">"P 

more alkyl groups, alko^ Zps iS^l heterocyclic ring whteh may be substituted with one or 
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Plperi^no g^up. at -east roTRTarRT^nXrge^rm ^ 

[00071 According to the second embodiment of the present invenUon. there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R^. R^, ring A and m have the same meanings as those defined above; represents hydrogen atom, an alkyi 
group, benzyl group, triphenylmethyl group, an alkanoyi group which may be substituted, an atkoxycarbonyl group, 

IS benzyloxycarbonyi group, a thiocarbamoyi group which may be substituted, an aikanesulfonyl group, a benzenesulfonyl 
group whk^h may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH. or a single bond; and n represents an integer of from 0 to 2. . 
[OOOq According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

^0 thiophene ring, or the salts thereof. i 

[0009] According to another aspect, there Is provided a medicament whk:h comprises as an active Ingredient the 
compound represented by the aforementioned general fonnula (I) or (II), or a phanmacologlcally acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, iL-1 Is mediated, which Include, chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

25 teoarthrltis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytk: anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.). autoimmune Intestinal diseases (e.g., ulcerative colitis. Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catanli, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydemiia, active chronk: hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provkied a use of the compound represented by the aforementioned 
general formula (I) or (II). or a pharmacologically acceptable salt thereof for the manufacture of the aforementh}ned 
medk:ament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 Is mediated. whk:h comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general fomriula (I) or (II), or a phamfiacoiogically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an Inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) whk:h comprises as an active ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best ModB for Carrying Out the Invention 

[0011] Specffk: explanations of the compounds of the aforementioned general fomiulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (I I) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group whk:h may have specific substltuents as 
^ R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementkaned general formula (li), and it should be 
understood that any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementtoned general formulas (I) and (II), examples of the alkyI group represented by R\ R^ or R^ 
50 Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyi group represented by R^ Include, for example, cyclopropyl group, cyciobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the .aryt group represented by R^ 
Include, for example, phenyl group, 2-pyrldyl group, 3-pyridyl group, 4-pyridyl group. 3-pyridazinyl group, 4-pyridazinyl 
55 * group, 2-pyrimidinyl group, 4-pyrimidlnyl group. 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-ttilenyl group, 1-pyrrolyl group, 2-pyn'olyl group, S-pymolyl group, Umldazolyl group, 2-lmidazolyl 
group. 4-imidazolyl group. 1 -pyrazolyl group. 3-pyrazolyl group, 4-pyrBZolyl group, 5-pyrazolyl group, 2-oxazolyl group. 
4-oxazolyl group. 3-i80xazolyi group, A-isoxazotyi group, 5-isoxazolyl group. 2-thlazolyl group, 4-thiazolyi group, 5-thi- 
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55 



group. S-tetTMoly. group. 1.2.5-thiadlazol-3-y. group. l^ndoM a^unltnT' ^^•^'^'^^ l-tetmzoly. 
[00141 E^a^Ptesofthehalogenatorn^prLmedbyR?^^^^^^^ 

* atom, and iodine atom. Examples of the amino group whici S^jj hlr<r* !^^^^^ 

include, for example, amino group. methylaS^o gC Sii^L ZZTJr T'"'' '''' ^ '^'"^"'^ ^ 
group, cyclopropylaminogroup. cyclobutylantino group cvSoSeSl ^ ""P^Py'^"""'* 9™"P. isopropylamino 
no g«,up. diethy^ino group, ankno S^^S^lTZTTZX^^^ cyclohexylamino group, dimethyfami- 
methoxybenzylamino group. dIbenzyJnino gVjup^me Exl^K? ^"''''T'' ^^"^^ S^UP. P- 

«> include, forexampio, 1-aziridlnyl group. l-azeZrarouo iS^? "'^'^ 
;exa.yd..H-^^^^^^^ 

« ring, cycloheptadlene ring. thiopf,ene rtng. fuin^HSSe S^r"' ""9. cyctooctene 

nng. azepine ring and the like. Exampleso the air^^ 

ring Indudo. for example, methyl group ethyl S^lrTjf^^""'^"^'''^ homocydte or heterocyclic 
sec-butyl group. tert^,u,yl srou^nVt^l o p.^^^^^^^ 9™"P; '^^^ Smp. isobutylX. 

P'-^o'^ealkoxylgroupvvhichmaybeaubstituLonSai^^^^^ 

» "-P™POxygroup.isopropoxygroup%-butoxygCJijSBZ^^^ 

group, «opentyloxy group, neopentyloxy group. n-teZS^mr^kd^f. 

. "'«y''«*"'«titmedonthe8aidr1ngLSe,orex^Tf^^^^^^^ 

stituting atom{8). and which may further have one oSm „^nl« ? ""^ """9*" « ""g^on- 

Exarnpleslndudel-azlridlnylgroVa-a^iX^r^ 

rolidmyl group. 2-pyrrDlklinyl group. 3-pyrrolidinvl a«^^,^^w?T 1-Pyr- 
2-pipendy,group.3-pipe4group'4^,SlS^pT;S^^^^ 
1-yl group. hexahydro-IH-e^epln-a-yllLp^heSdiTS 

ahydro-1H-1 .4Hlia2epin-1 -yl group hLhJdm J7?Td?;!^ '^o t^ '^^^^'V^™'! H-azepln^y) gmup. hex- • 

hexahydro-1H-1.4-diazepii6'y.gSup.^XMiny^^^^^^^ 
group.3.thiomorpholinylgroup IthiomorphoTnJgS 

IWIfM-yl group, 1.2.4^riazolldln.3-ylg,ouM 2?k1XlT^„l?^' ^Z3•Wazl 
example.3-piperidylgroup.4.plpe,iiy%roupf;ipe^2S^^^ 

In the aforementioned general formula fin e»>nni» 1 \i . 
represented by R4 i„etude, forexample oS gSi S^ro 1 ! 9™"P '"^V ^"bstltuted that Is 

valeort group. Isovaleryl group. pIvaL orZ ^Z!^ ^ '^i "'""^ ^'""P' "■'""y'>" 9™"P- «<*«rty.yl group 
acetyl group, dichloro^^ glpSZSCrZ^Sl ZZ' T°""^'^ ^^"P- ««"««'ac«y group S 
ed by R* include, for exai^pfe. m«SSS^?g'^^^^^ 
carbonyl group. n-butoxycart,onyl group. lsobuto«Si '^^^^^ 

group. n-penty.oxycarbonylgroup'^n'heJJoxjSSS^ '-^*^o^o7^ 
maybe substituted that is represented ?r R-^SSTfJre^J^h!!!;* ""''^ of the thIocaAamoyI group whth 

ethylthiocarbamoyi gmup. n-propy)thloSrt,an^ry^^JJuTS^ 

isobutylthlocaibamoyi gmup. sec4utylthioc3.o^^r^^S?!^^^Kf ^*'^' ^""P" ""butyHhiocarbamoyl group. 
.he alkanesuifonyl grojp iBp«,entX 

propanesulfonyl group, n-butanesulfonyl group and t^e Ike """'■"""'"'"yl group, ethanesulfonyl group, n- 

P«3 any groups In7eir meanings ^S^X SZ^Ji^'"''^^ 
among rlng^nstituting atorns. so teng aSthZt^SX^^^^^ 

are shown above. """*°™'"9PP«'"<'"'8n«>tpartlculaf^||rnte 
[00191 aforementioned general formulas /n anrf /m «. 

are referred to as "whk^h may be sulX t^icT^Sl T""' "'rta'" '""ctional groups 
long as ft can substitute on L funSjou^^e nZer^^^^ ''"'''«"«"» "'■y »>• «V g^P so 

-n-whentwoormoresubst«uentsex.st.Ly^mar^rsrr^^^^^^^^ 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; allcyl groups such as methyl group, ethyl group. 
ni)ropy! group, Iscpropyl group, n-butyl group. Isobutyl group, sec-butyl group, tert^jutyl group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group and pyridyi group; aJkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
n-butoxy group. Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamino 
group isopropylamino group, cydopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anilino group, pyrldylamino group, benzylamino group, dtoen- 
zylamino group, acetylamino group, trifluoroacetylamlno group, tert-butoxycarbonylamino group, benzyloxycarbo- 
nylamino group.'benzhydrylamino group, and triphenylmethylamrno group; formyl group; alkanoyi groups such as acetyl 
group, proplonyl group, n-butyryi group, isobutyryl group, valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl 
group! difluoroacetyl group, trifluoroacetyl group, chloroacetyl group. . dichloroacetyl group, and trtchloroacetyl group; 
aikoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyi group, n-propoxycarbonyl group. Isopropox- 
ycarbonyl group, n-butoxycartonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyi groufjj^tert-butoxycarbonyl 
group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyi- 
carbamoyl groups such as methylcarbamoyi group, ethylcarbamoyi group, n^jropylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyi group, isobutylcarbamoyl group, sec-butylcarbamoyi group, and tert-butylcarbamoyl 
group- thiocarbamoyi group; alkylthlocarbamoyi groups such as methylthlocarbamoyi group, ethylthlocartamoyi group, 
n-prapylthiocarbamoyl group, iaopropylthiocarbamoyl group, n-butylthlocarbamoyi group, isobutylthlocarbamoyi 
group, sec-*)utylthiocarbamoyl group, and tert-butylthioc^rbamoyl group; amidino group; alkylthlo groups such asmeth- 
ytthlo group; alkanesulflnyl groups such as methanesulflnyi group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesullonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyi group, and p-fluorobenzenesulfonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyridylmethyl group, turfuryl group, and triphenylmethyl group; nitro group; cyano group; 
sulfamoyi group; oxo group; hydroxylmino group; alkoxylmlno groups such as nniethoxyimino group, ethoxyimino group, 
n-propoxylmino group, and Isopropoxyimino group; ethylenedloxy group, and the like. 

[00201 The compounds represented by the aforementioned general fomiulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 

the resulting salts. . ^ ^ 

[0021 ] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention include acid-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acelte acid, propionic acid, butyric acid, fonmk: acid, valeric acW. maleic acid, 
fumaric acid, citric add. oxalic acid, malic acid, succinic acid, lactte acid, methanesulfonte acid, ethanesulfonte acid, 
benzenesutfonte acid, p-toluenesulfonlc add. mandellc add, lO-camphorsulfonIc add. tartaric add, stearic add. glu- 
conic acid, nicotinic acid, trtfluoroacetk: acid, and benzbk: add, 

[0022] Among the compounds represented by the aforementioned general fonmulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optteal active compounds and mix- 
tureis thereof fall within the scope of the present Invention. 

[00231 The compounds represented by the aforementioned genieral formulas (1) and (11) orthe salts thereof according 
to the present invention can exist as any crystalline fonm depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or soh^ates. and mixtures thereof fall within the scope of the 

present invention. ^ ^ u *u 

[0024] PreferrBd compounds of the present invention indude. for example, the following compounds and salts there- 
of; however, the present Invention is not limited to these examples: 

(1 ) 4-chloro-H2-{4-plperidyi)ethyl]-1 H-imldazo[4,S-c]qulnollne; 

(2) 4,8-dtehloro-H2-{4-piperidy()ethyll-1 H-lmidazo(4,5-clqulnollne; 

(3) 4^loro-B-methyl-1 -[2-(4-piperidyl)ethyl)-1 H-imidazo[4,5-clquinoline: 

(4) 4-chloro-8-methoxy-1 -{2-(4-piperidyl)ethyll-1 H.lmldazo[4.5-c]qulnollne; 

(5) 4-chloro-2-phenyl-1 i2 -(4-piperidyi)ethyll-1 H-imidazo[4,5-clqulnoline; 

(6) 4,8-dk:hloro-2-phenyl-l -[2-(4-piperidyl)ethyll-1 H-imidazo(4.5-clquinoline; 

(7) 4^loro-8-methyl-2-phenyl-1 -[2-(4-pipertdyl)ethyll-1 H-lmidazo[4.5 -c]quinoline; 

(8) 4-chloro-B-methoxy-2-phenyH -[2-(4-plperidyOethyl]-1 H-lmldazo[4,5-c]qulnollne: 

(9) 4^1oro-1 ^2-(4-ptperidyl)ethyll-2-trifluoromethyM H-lmlda2o(4.5-clqulnoline; 

(1 0) 4,8-dk:hioro-1 -{2-(4-plperidyl)ethyl]-2 -trif luoromethyl-1 H-lmldazo[4.5-clqulnollne; 

(1 1 ) 4^hloro-8-methyl-1 -(2-(4-piperidyl)ethyil-2-trtfiuoromethyi-1 H-lmidazo[4.5-clquinollne; 

(1 2) 4-chloro-8-methoxy-1 ^2-(4-piperidyl)ethyi]-2-trifluoromethyl-1 H-imida20[4.5-clquinoline; 
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ineiand '^'^™'^*'^'''-^-f2^1l''Pe«z'nyl)«%G-1H-imida2o(5.4.d]^ 
{42)4Kd,(o«>-2.(3-mamyl-2-thl8nyO-Ha-(4^,lperidy.)eth^ 

pounda of the present Invention are no?lEfte«to^,?^«l2!f ' ^"'l P'^*^"'" -"^thods of the com- 
the compounds rep^aented by the iSrel^ISo^!?^^^^^^ 

aratlon methods indude the comt^rc^rSi^^^^^ 
100261 A8theni«avnm«iJilSfc^x 

3-208078/1991 orTeShr,rVoTS. rslSaggJ,: '^^^^ 'XOKAI) No. Si 
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wherein represents hydrDxyl group or an alkyl group; Pfi represents chlorine atom or an alkyi group; R^* has the 
same meaning as that defined (or R^ (except for hydroxyl group); and R^. m and ring A have the same meanings as 
30 those defined above. 

[0027J in Step 1 , the compound of the general f omiula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric add or the lilce at a temperature ranging from 0"C to 200*C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
35 formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphonjs oxychlortde, thionyi chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene ait a temperature ranging from 0*C to 200*C. 

[0029] In Step 3, the compound of the general fomula (VII) can be obtained by reacting the amine represented by 
the general formula (Vl) with the compound of the general fomiula (V) In a soWent such as N,N-dimethylformamWe 
40 and toluene in the presence or absence of a base such as triethylamlne and potassium caibonate at a temperature 
ranging from -1 CTC to ttie reflux temperature of a solvent. 

[0030] In Step 4. the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney ntekel, and palladium/carbon; reduction using ntekel chloride and so- 
45 dium borohydrtde; raductlon using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out In a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from CTC to the reflux temperature of the solvent 
[00321 In Step 5. the compound of the general fonnula (IX) can be obtained by reacting the compound of the general 
formula (VIIO with a compound represented by the following general formula (XI), (Xll) or (XIII): 

50 

R^'C(0R)3 (XI) 



R^TOX (Xll) 
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et^ttnle xylene and toluene, at a temperature ranging trom ^l''^^^^-<'^<^^.. tetmhyd^niran, ac 



(XIV) 



goneral (oimula PCV): "\'')'^"'^ v^'''^ a compound represented by thei following 



(XV) 



Sa (S,r "'""^ °' "'^^ «^P°""<' o' general 




(ZVD 



wherein H3. Re. „ and ring A have the same meanings as those defined above 

can be Obtained by aHowIng the compound of the general fomiula (VIII) to react together with trlphosoerie in the om.^ 
ence of a base such as trlethylamine and potassium carbonate in a solvent such as 1 2 
.eJ^.fura«.N.N-d.^hy»om,am«eandtolue„e.^ 

lOW] 'nwethirdsyntheticmethodofthecompound.ofthepresaminvention.thecompoundofthegeneralfom.ula 
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to . 

wherein Z represents an aromatic ring; the symbol 'a" represents an integer of 1 or 2; and R^, R^, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (tX) which has an aryl group substituted with methylthio group as R^', after protecting, if desired, 
the nitrogen atom not bound to the (CH2)ffl group, that Is adjacent to the saturated nitrogen-containing heterocyclic 

15 group represented by R^, with a protecting group such as alkanoyi groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specirically, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperisenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, vyith an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperiaenzolc acid, osmium tetraoxide, ruthenium tetraoxide or the like, In a soh^ent such as tetrahy- 
drofuran. 1,4-dIoxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mbced solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetk: method of the compounds of the present invention, the compound of the general formula 
25 (I) wherein R^ is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R^ Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a sokent. Examples of the appropriate acid include, for example, organic acids such as fomnk: 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromto 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaiine-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, ateohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mide, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R^ Is fluorine atom, bromine atom or iodine atom and R^ is R^' can be obtained by allowing a compound 

35 whteh is obtained by reacting the compound of the general fonnula (1) wherein R^ is chlorine atom and R< is R^* or 
wherein R^ is hydroxyl group and R^ is R^* with trifluoromethanesutfonic anhydride, methanesutfonyl chloride or p- 
toluenesutfonyl chlorideto react with a metal halide (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) In an aprotic solvent such as dimethylsulfoxide, N, 
N-dimethylformamide, and acetonltrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonium bromide, hexadecyltributylphosphonium bromkle, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature'^of a solvent. 

[0041 ] In the sixth synthetk: method of the compounds of the present invention, the compound of the general formula 
(t), wherein R^ Is a saturated nitrogen-containing heterocyclk: group of whteh the nitrogen atom that is not bound to 
the adjacent (CH2)ni group is deprotected, can be obtained by subjecting the compound of the general formula (1). 
^ wherein R^ is a saturated nitrogen-containing heterocyclk: group having a protecting group such as alkanoyi groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom whk;h is not bound to the adjacent 
(CH2)„ group, to deprotectlon with an ackj or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectton by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
30 or absence of a cation scavenger such as anlsole and thioanlsole in a solvent Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N.N- 
dlmethylfonmamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesulfonic acM, p-toluenesutfonlc acid, forrriic acid, 
35 acetk: acid and the like. Examples of the base include, for example, hydroxides. cartx3nata8 and hydrogencart)onates 
of alkali metat such as sodium and potassium, and of alkaline-earth metal such as magnesium and calclurn and the 
like. The reaction can be canled out at a temperature ranging from 0*C to the reflux temperature of a sotveht 
[0043] The catalytic reduction can be carried out by using ah appropriate metal catalyst such as platinum, palladium/ 
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general formula (I) wherein R2 ischlorine atomZ roheSTjlo^ i.^"*'' """""^ '"e 
a base such as sodium hydroxIdeTd poSuThXre '""T*^ '"-^"^ <" 

J^h^formemlde and toluene at a t4erB,u,B rsStl'^^^ZT " """"" ^ « "^-^ 

Phenoxy group Which m^be^TsttrCis^'^S^^^^ 

ammonium acetate In the presence or alienee of a solvent such 8« Nwi^!^^^^^ . " ^ 

ature ranging from CC to 200«C " N.N-dmethylfomwmide and toluene at a tamper- 

ca„beoht^nedbysubU'g«,eX'olTrS^ 

with an amine derivative which may have one oriwiwrn^..!^ * ' .f together 

inthepresenceorabsenceofaiLrch^S^ 

or absence of a solvent such wTwater 91^2X^7' '^^'"^ 

1.2-dlchlroethane. KniZy7o^^T^ 4Z^^Z 7 wT'' ""P"**""'' '^^Vtene chloride. 

0;C to 200.C undW ;om,^ pSZ^fprlire^r^'""" ^ " '"'''"^ from 

benrylamino group, dibenzylamfno arouf^^r^^Jh ^^^^ ? compound of the general formula (I) wherein R2 Is 
method, to ca?a4' red 2^ Zfl « " ^^Tll^Z'^S". 'T' ^ "'^'^ 

SSt -n Arj^uTr^rrn-SSS^r^^^^^^^ - pe.lad,um,ca*on and Pear^nan. 

at a temperature ranging from room te^Sret ha f^tS^^^^^^ " ^'^'^^ 

an acid such as hydrochloric acid acetic add and fo™V «hh . P«««n" or absence of 

under a pressure Lglng from ,;o;^:^p^^« ,o S^LS TSittSf !" '^'-►'-««^'-« 

an acid such as hydrochloric acid sulfurteTrTh^T ^fT' ^ <'«P">*«^0" "^'ng an acid can be carried out with 

as alcohote Includlna ^^lZr::::Z:^\"^^^^^'^ '^''^^^ in a solvent such 

.oluene.andN.N-d^VorriTSS?;^^^ 

ja ^perature ,angin7from O-C to thr^ZtrS^^^^^^^ 

rocydlc group which Is substituted with etZJ^S™ JIT « ! ' '^'^ nitregennxntaining hete- 
solution of hydrogen chlorideTi eth««S.^ „?L2I^^' ^.^.""^ """^ " hydrochloric acid, an ethyl acetate 
acid. p-tolueLuLlciS.Vr!.?S^^^^^^ 
methylene chloride. 1.4-dto»^ ,elS;;™^^^^^^ 
w«Jr^n,Bln.ng«;,^„ttherec7'^^^^^^^^^^ 

!S ( "whe^^'S raSr^^ntl? TT'^ «»^-<' «>' S-era. 

group or an al.l^ Jno g^p c^^S^^^^^^ "^"^ ^ '^'^ '^^^^'-'"o 

saturated "«roZ»ntalg haTrtSj^^^^^ ger,era„ormula (I, wherein R3 ,s a 

synthet.method.w«haco.SpcundX.rtS;re^r^^^ 

PCVIII) 

wherein represents hydrogen atom or an alkyi group 

^IValXlm ^S:re:;lV„:Sar^^^ -«~propy.ethy^.ne. sodium carbonate, potassium 

.ndn.opand...iffl=;"^^^^^^^^ 
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to the reflux temperature of a solvent. , ^ ^ . *w -..^i 

[00511 in the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R2 is hydrogen atom can be otrtalned by subjecting the compound of the general fomiula (1) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladlunn/carbon in the presence 
or absence of an add such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under nomial pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent ^ **u i 

[00521 In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
fomiula (I), wherein R3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substltuent on the 
nitrogen atom which is not bound to the adjacent {CHz)^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent {CHg)^ group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N ,N-dlmethylfomiamide. 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 .4Kiioxane. methanol, eth- 
anol. n-propanol and water, as well as a mixed solvent thereof. In the presence or absence of a base such as trlethyl- 
amifie and potassium carbonate at a temperature ranging from 0*C to 200»C. 

[00541 Examples of the appropriate reagent include, for example, alkyi halldes, triphenylmethyl chloride, benzyl chlo- 
ride benzHydryt chloride, a mixture of fomilc acid and fonnalin, acetyl chloride, acetic anhydride, trtfluoroacetlc anhy- 
dride benzoyl chloride, benzyl chiorocarbonate. ethyl chlorocarbonate. di-tert-butyl dicarbonate. sodium cyanate. alkyI 
Isocy'anates sodium thiocyanate, aikyl isothiocyanates, 1H-pyrazole-1-carboxamidine. methanesulfonyl chlonde. p- 
loluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkyiurethanes. thiourethanes. alkylth- 
lourethanes and the like. , ^ ^ i 

[00551 »n the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 is a saturated nitrogen-containing heterocyclte group substituted with an alkoxycafbonyl group 
or benzyioxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CHjU group, can be obtained - 
by reacting the compound of the general fonnuia (I) wherein R^ is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyI group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHa)^ group 
with an alkyI chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a tern- 
perature ranging from 0*C to 200'C. 

[00561 Some of the compounds represented by the general formulas (III) to (VIII) whteh are starting materials or 
synthetic intemiediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in. for example. Journal of Medteinal Chemistry, Vol. 18. p. 726 (1975); Vol, 33, p. 1880 (1990); and Vol 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredientthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparattons in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, demial preparations 
Inhalations and ttie like. These formulations can be manufactured according to conventional methods by addition of 
phamiacologically and pharmaceutcally acceptable additives. For example, in the oral preparations and suppositories, 
phannaceutical ingredients may be used such as exclpients such as lactose, D-mannitol. com starch, and crystalline 
cellulose; disintegratore such as carboxymethyteellulose and carboxymethylcellulose cakrfum; binders such as hydrox- 
ypropylceliulose. hydroxypropylmethyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
takr coating agents such as hydroxypropylmethyicellulose. sucrose, and titanium oxide; bases such as polyethylene 
Glycot and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutteal ingredients may be used 
such as solublHzere or solublllzing aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, phystologteal saline, and propylene glycol; pH modifiere such as inorganic or organte 
acids or bases; Isotonkdties such assodlumchloride.glucose.andgtycerin;stabUlzer8 and the 
and dermal preparations, pharmaceutical ingredients whteh are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton clotti. «™iiw#r««. 
[0058] A dose of me compounds of the present invention to a patient under therapeutte treatment is generally from 
about 0 1 to 1 ,000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
whkrh may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several tlmesaday as divided portions. However.lt Is desirable ttiat the aforementioned dose maysultably be In^^^^^ 

or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Exanples 



. Reference example 1 
Ethyl N-triphenylmethyl^^iperidinecarboxylate 

was washedsuccesslvelywimwaterand saturated bnneJn^ 

brown liquid was added with diisopropyl BO^^ ZTZ'^^^i^ ^r^^^ 

With diisoprDpyl ether to give 184g of veL ^^li/ S^ ""^"^ *^ ""he^ 

the melting pj« Of fh«,i47.5toli%^^^^^^^ 



Elemental analysis torp^Hz^NOz 


Calculated % 
Found % 


C. 81.17; 
C. 81.19; 


H, 7.32; 
H, 7.22; 


N. 3.61 
N, 3.44 



Reference exan^le 2 
N-Triphenylmethyl^iJlperidinemethanol 

cooling, and'the L^eVJ!^^:^Z^2^Zl,^^ tetrahydrofuran was added dropw«e under J 
a mixture of tetrahydrofuran and 1 0% aaLMuZrm7„L!l *°P««« 
f Btered off and w Jhed with te ra ydnSZ ^S^s "T "^^^ ^ 

The colorless solid was washed vrith mltH.nrl , T combined and concentnated to ghre a coloiless solid, 

gave coiodess c^StThrgrhe^^lCSS S S to^^'s^ ^'^^'^ --^-1 



Elemental analysis for C^H^NO 


Calcutated % 
Found % 


C. 83.99; 
C, 83.79; 


H. 7.61; 
H. 7.74; 


3.92 
N. 3.94 



example 3 was obtained. 



(00831 •"««»«'an«withthemethodofReferenceexample2.thecompoundofReferenc. 
Reference example 3 

N-TrtphenylmethyM-plpertdlneethanol 
[0064] 

Appearance: coloriess liquid 

in spectrum V (liq.)cm'i: 3416 
Mass spectrum nVz: 371 (M+) 
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Reference example 4 

(N-TriphenylmethyM*pipertctyOmethyi methanesutfonate 

5 [0065] To a solution of 84.0 g of N-trfphenylmethyI-4-plper1dinemethanpl and 36.2 ml of triethylamino In 420 ml of 
dried tetrahydrofuran, 1 8 3 nni of methanesutfonyl chloride was added dropwise under lce«cooiing, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively wfth water and saturated brine, and dried, and then the soh/ent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to gh^e 90 4 g of colorless crysmls. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129^ to 134*C. 



13 



Elemental analysis for C2gH29N03S 


Calculated % 
Found % 


C. 71 69; 
C. 71 68; 


H, 6.71; 
H. 6.47; 


N. 3.22 
N. 3.19 



[0066] In accordance with the method of Reference example 4. the compound of Reference example 5 was obtained. 
20 Reference example 5 ^ 
2-(N-Tr1phenytmethyl*4-piperldyf)ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 

Recrystallization solvent: methanol - diethyl ether . 

mp:111.6-114*C 



30 


Elemental analysis forC^jHgiNOaS 




Calculated % 


C. 72.13; 


H,e.96; 


N, 3.12 




Found % 


C. 72.03; 


H. 7.12; 


N, 3,14 



Reference example 6 



4-Azidomethyi-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyl-4^lperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
^ in 300 ml of dried N.N-dlmethyl-formamlde was stirred at 70'C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
^ 103.5 to 105.5»C. 





Elemental analysis for C25H26N4 




Calculated % 


C. 7850; 


H.6.85; 


N, 14.65 


30 


Found % 


C. 78.46; 


H. 6.74; 


N. 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarisoxylate 

S3 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -piperidine-carboxylate and 31 .3 ml of triethylamlne 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesutfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 



13 



13 



20 



23 



30 
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of 8od.umMideand220mlof N,NHJImethyIformanildewere^a7d«i.„.^^ of colorless aystals. And then. 22.9 g 

at70^:for4ho„«.Aflerthereaction.aninsoluble,T,arwl„^^^^^^^^ 

residue was added With water and extmctedwitfiemylac^lJeeS!^!,^^^ 

saturated brl„e.and dried, and then the so^«ntwasLSK,'roV^ 

IR spectrum v(liq)cm-i: 2104,1692 l "."iJ.^.i 9^.25(1 H.m) 

Reference example 8. 
4-0x0-1 -plperidlneacetonitrile 

Mass spectrum m/i: 1 36(M-^) 



lOOM] 'n««ordancewiththemethodofReferenceexampl.8.thecompoundof 
Reference example 9 

4-(tert-Butoxycarbonylamino).1.plperidlneacetonltriIe 
[0072] 

Appearance: colorless needles 
Recrystalllzation solvent: methanol 
mp: 147-148?C 



Reference example 9 was obtained. 



40 



43 



30 



Elemental analysis for qjHj^NaOg 


Calculated % 
Found % 


C. 60.23; 
C. 60.08; 


H, 8.84; 
H. 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 
N-Triphenylniethy(-*i)|perldlneacetonltrile 
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Elemental analysis forC26H26N2 


Calculated % 
Found % 


C.85 21: 
C,85 35; 


H, 7.15; 
H, 7.26; 


N. 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Referenea 
■XMiipia 




Physioal properties 
(Reorystainzation solvenO 


11 




colorless crystals <MeO»-€ttO) 

iiip,1585-iaOJ5t^ 

Qomantal analyms for CnHgNs 
Colod. %: C. 85^; H. 7.42; N. 7^6 
Found %: C. 85^1; H. 7J52: K 7.34 


12 




colorless prisms (isoHVsO-n-Heiitane) 
inp.48*49'C 

Elsmental analysis for 0%Jtig^Ox 
Calod. %: C. 64^6; H. 8 JS; 12.48 
Found %: C, 84111; H. 92A; K 12.35 


13 


Ol 


colorless crystsls Qso-PrsO) 
inp;8^*80^C 

Elsmental analysis for CitH|«NtOa 
Caled. %: C, 58.38; H, BM; K 12.38 
Found %: C. 58.31; H, 8i)1; 12.37 



Reference example 14 
N-Tr1phenylmethyl-4-piperldlneacetlc acid 

[0075] A suspension of 21 .2 g of N-tr1phenylmethyl4-plperldineacetonltrile, 127 ml of 10% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was rofluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Reciystalllzation from a mbcture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for CaBH27N02 


Calculated % 
Found % 


C. 81.01; 
C. 80.85; 


H. 7.06; 
H. 7.17; 


N. 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyt^piperidlneacetate 



Bemenlal analysis forCjsHaiNOg 


Cak:ulated% 
Found % 


C, 81.32; 
C. 81.08; 


H, 7.56; 
H.7.69; 


N, 3.39 
N. 3.43 



Reference example 16 
4.4-Ethylenedloxy-1-piperidineacetonitrile 

the reaction mixtum was aSiwh^t^Jda^^^^^^^ 

acetate The extract was rfrf-^rJn ^ k ^'""^ "y^rasencarbonate solution and extracted wilti etftvl 

of a coloriess liquid. ' ^ ^' ' """^Ptane (' =3) as an eluting solvent to give 12.8 g 

Mass spectrum m^: 1B2(M*] 
Reference example 17 

4-Amlnomethyl-N-trlphenylmethylpiperidIne 

IR spectrum v(liq,)cm-i: 3056.3028 ^.'.-HAton.Dre; 
High resolution mass spectrum: Anaiysis for CjjHgeNa 

Calculated m^: 356.2252 
Found rr^: 356.2250 

Reference example 18 
4-(2-Amlnoethyl)-N-triphenyfmethyfp^eridIne 
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hydroxide solution under Ice^ollng. An Insoluble matter in the miiture was Altered off and the filtrate was concen- 
tiBted The resumng residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCWppm: 1.1B(1H.brs).1.35(2H.brs).1^ 

d.J=11 .5Hz).2 67(2H,t.J=7 5Hz).3.05(2H.brs),7.14(3H,t.J«7. 5H2).7.24(6H,t,J=7 SHz).7.47{6H.brs) 

IR spectrum v (liq )cm-^ : 3060,3032 

High resolution mass spectmm: Analysis for 026^30^2 

10 Calculated m/z: 370.2409 

Found m/z: 370.2400 

[00801 In accordance with the method of Reference example 18, the compound of Reference example 19 was ob- 
. tained. 

15 

Reference example 19 

4-(3-Amlnopropyl)-N-triphenylmethylplperidlne 
20 [0081] ' 



Appearance: colorless liquid 
NMR spectrum 
2.47(2H.t.J=6.5H2) 
25 IR spectrum v (llq.)cm-^ : 2972.2920 



30 



Horless liquid 

8 (DMSCMiJppm: 0.95-1 .05(1H,in).1 .19-1 .35(6H.m).1 .41 ( 2H.q.J=1 1 .5Hz).1 .62(2H,d.J-11 5Hz). 
lH2).2.93(2H.d.J-1 1 .5 Hz).7.15(3H.t,J=7.6Hz).7.28(6H.t^7.5Hz).7.38(6H.d,J=7.5H2) 



Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[00821 A suspension of 43.0 g oftert-butyl 2-(2-azldoethyl>1-piperidlnecarboxy)ata and 2.15 g of 5% palladium on 
carbon In 215 ml of methanol was catalytically hydragenaled at mom temperature for 9 houm. After the reacJoMhe 
catalyst was filtered off. and the nitrate was concentrated to give 372 g of a 

de)ppm:1.20-1.30(1H.m).1.38(9H.s).1.45-1.58(4H.m).1.72-1.e2(1H.m).2.34-2.47(2HM.2.65-276(1H^).3^ 

35 j=6H2).3.78-3.85(1H,m),413-4. 20(1H,m) 
IR spectrum V (llq.)cm-': 2978^938.1692 

Reference example 21 

«) H2nAmlnoethylH.*<tt«y'«'«"<»«yPlpe'Wlne 

[0083] Asuspenslon of 12.7 g of 4.4-ethylenedioxy-1-plpendineacetonitme. 1 .3 ml of Raney nickel and 113 ml of «t 
melhanollc solution of ammonia was catalytically hydrogenated at room temperature under- 50 atm ^ourB >«ter 
Se^actlon.thec«t«lystwa.fllt.redotf.andthefllt«tewasconcentmted.Theresuttlng 

45 byalumma;olumnchromatogrBp»wtelutlng8olvem:ethylacetate-*ot^ 9*" 
SmR^s^I; (OMSO^ : 1.58{4H.t.J-6H2).2.37(2H.t.J=*.5Hz).2.42(4H.t> 6Hz).2.57(2H.t.J=6.SHz).3.84 
(4H.S) 

«, issrraiKi^ewfhSi^^^^^^^^^ 

25 were obtained. 



55 
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RefBrBfioe 
axampJe 




Physicai propertias 


22 




colorloM liquid 

NMR »P«ctnima<DI«SC>-dJppm:lJ)2-1.l2{1Hji0.1 
.ie-1.50(14Hjn).1J3-l.eo(lH^).1.70-|.77(IHjn)X 
58(2H.t.J=75Hj)Z75-Z83(1H^)^.e5-3.78(2Hji,) 


23 




bluish crem liquid 

NMR 8p«etnimff(DMSO-d,)ppm:l,40(9H^).l«-i 

00(2Hm).2^2.«5<1HiiiU75-«0(fH^U.9O-3^ 
0(4H^)J.80-a^3H,iii} 

ER ■DBCtrum V Him 1 «<.im'~1«1'VAA 


24 




dark gTMn liquid 

NMR spoctnim ff (CDCI Jppm:1 .1 5(2H JnXl .45<9H. 
a),1.8M.OO(2H^)i.00"2^H^U3O"2^0<2fim) 
.2.8O"2^4Hjn).3.4O-3.60(2Km).4.46(l»ibri) 
IR spactrum y OiqJ om'*:3332,16a2 


25 


Boe 


eoloriess liquid 

NMR «P««tnim«(DMSO-^pm:1.39(9H^)J.5^^^ 

68(1 H^).1.88-1J0(5Hm)jK.47(2H.t. J=7^H2)^13-3 

^(2lim)^8B-3.76(1Hffl) 

IR spectrum IT (fiq J em'^:2972^876.1898 

S00oifio rotation 

[crl" : -54.3* (c=0.t. OMSO) 



Referancs axampis 26 
S,7-Olchloro-6^ltrothleno(3,2-b]pyiidlna 

nSL«Z^nfi? 1'°' "^^ """""" concentrated and the residua visTZd fn 

was ntterad off, and ttia organic solvent layer was separated. Furthoonore. the aqueous layer was extracted wwTp 
mnrttire of methylene chloride and methanol (10:1). The combined oiganic soVent laTwi dZ ^3^«^m 

lis^ig ethyl acetate • n4.exane (1 a) as an eluting solvent to give 1 0.6 g of pale brown ciystala R«Ste2S^ 
n-hexane gave pale brown crystals having the melting point of from 96 to 97-0. Reoystalteatlon from 

NMR spectrum 5 (CDCyppm: 7.81(1H,d,J=5 5Hz), 8.07(1 H.d.J=5.SHz) 

IR spectrum V (K8r)cm-i: 1540.1368 

Mass spectrum nVz : 246,250,2S2(M4-,9:6:1) 

10086] in accordance with the method of Reference example 26, the compounds of Reference examples 27 through 



IB 



32 were obtained. 
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RafBronoa 


^--^ 


Physical propartiafl 


exainpla 




(RacrystalSzation sotvenO 




CI 


pale brown oryatata 


27 




NMR 8pectruind(COCI,)ppm:7.87(1H.dd^9^. 




5Hz}.8j06(1 H.d, J=9Hz}.8^4(1 H^. J=2.5Hz) 




CI 


brown oryataia 


28 




NMR apeetnimtf (0MSO-d,)ppRi:2.82(3H3).7.7 
8(1H.dd.J==8.2Hz>,7^6(1H^.Js2Hz}.8.05(1H,d.J= 




9Hz) 






paJa brown eryatals 


29 




NMR apactnjmd(COCI»}ppRi:4.01(3H3).7.42(1H 
.d.J=2.5Hz}.7^S(1HMJ=4,2^Hz}.7.99(1Kd.«»::9 






Hz) 






yellow oryatala Gao-PrOH) 






iiip.182-183*C 


30 


^^^w 


BoimmtBl analyaia for C,K,CI,N.O^ 






Caiod. S: G, 39J7: H, U4: H. 17J2 
Found S: C, 39^7; H, til2; N. 17^5 






paJo brown plataa dr-Hoxana) 








31 


CXX 


Qamantal analysla for CJti^ClJtizOt 
Oalod. %: Q. 43.75; H. 3^8; N. 
Found «: C. 43.77; H. SJU: 11.44 






pale yoBow platos (n-Henna) 






mp.94>^5^ 


32 




Qamantai analyaia for CsH«C}sNxO, 






Caiod. %: 41^, H. 2J5d; N, 12J02 
Fotfid %: C, 41.12: H. 2.84; N, 12.01 



Reference example 33 

2-Chloro-3-nltro^-[2-(N-tr1phenylmethyl-4-piper1dyl)ethylamino]qulnoiine 

[00871 To a solutton of 22 6 g of 2,4-dichloro-3-nltroqulnollne and 1 3.0 ml of triethylamlne In 60 ml of N.N-dimethyl- 
forniamide, a solution of 23.0 g of 4-(2-amlnoethyl)-N-triphenylmethylplperidine In 40 ml of N,N-dlmethy!fomiamlde 
was added dropwlse with stirring under ice-cooling. The mbrture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
suocesslveiy with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalllzatlon from a mixture of 
N.N-dlmethytfomiamlde and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 



19 



composition). 
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Elemental analysis for C35H33CIN4O2 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H. 5.80; 


N. 9.71 
N. 9.82 



10 



IS 




20 



25 



30 



40 



45 



50 



55 



20 
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ReferBnea 


B 






Physical propartias 










(Roorystallization sotvent) 


5 










yellow cry«tals(CHxClzH8o-PrjO} 












mp.l 96^1 995% (dccompotrtion) 




34 


CI 


2 


Qamental aiulyais for C^HkCIsN^Os 


10 








CatcdJk C 68.74; H. 5^7: N. 9.16 
Found %:C. 68.47: H. 5.31 : N. 9.1 8 












vallow cnntAQioOH-THF) 


15 


3S 

WW 


H 




1 


cMi^143~225% (decoiRDOSitiofi] 
Elamofital analysts for CmHuCIHiOs 










OaJod.%: C. 72.52; H. 535; N, 9.95 
Found %.-C, 72S4; H, 5.62; H, 


20 










yaflow oryatalaCMaOH-iao-PrsO) 












nitt 178J^183%(daooinDoaMon) 

ailVpV m^m^m a »w ^a^^^a^"*HF^^a""'^*# 




38 


H 


3 


Elemantal analyna for CmH,«GIN402 


23 








CalodJk C, 73.14; H« 5J7; N, 9.48 
Found %: C. 73 J3; H, 8.04; N. 9.36 












yallow oryataiadlaOH) 


30 






■■a 




mp,128w9-1295% 




37 


H 


2 


Qemantal anaiyaia for CaHtsClN40, 










CakdJt: C. 65.01; H. 5.93; H. 13.19 
Found S: C. 64.98; H. 6.03; N. 13.27 


35 










yallow cryatalaOWOEO 












mp. 1 99-202% (daoorapoaition) 




38 


H 


0 


Qamantal analym for C„HnCM46« 


40 








CaledS: C. 58.09: a 5.70; N. 13.77 
Founds: C. 58j04; H. 5.69; N. 13.77 



45 



55 
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5 


1 Reference 
1 exampXe 


W 


PhysicaJ properties 
(Reoryatallization solvent) 








y««ow cry8taJs(MeOH) 










10 


39 a 


1 CH 


trifle en Aeefr^l t_ . « m m ^ . 

ciomMittf anahrsis for C^HaCljH^O, 
0. 53.74: H, N, 11.94 
Pwwwflb C. 53.61; H. 5JS; N. 11.87 


15 






1 fill niftrlM ^ ^^^^^""^^"^^"^^^ 

yeuowiali orenge crystals <MeOH} 




40 Ma 


CH' 


Bemeirtel ena^is for CanaGiN«04 


20 






CelciLfc C. 58^6; H 6-51: N, 12.48 
Found»: d. 58,72; H, 8.60; M. 12^9 








yellowish orange crystals (MsOH) 


25 1 






mp.183.5-184^ 


30 r 


41 MaO 


CH 


Bamofitat analysis for CBHaCIM409 
CalcdX- 56J3; H. 6.29; N, MM 
Found*: C, 56.90: H, 6.34; N. MM 








^ » '^i a^ae^w 

yeOow crystalaCAcOEt-Et|0) 








mp,157^161% 


35 1 


42 H 


M 


Eleiiiefital analysis for OJ^0\fKO^ 
CalcdJk C. 55.11; H. 6i)l; N. 18JI7 
FoundX: C, 55.18; H. 6.10; Ij 15J6 



40 



45 




55 



22 
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Refbranoe 
sxamplo 






Physical properties 
(RaorystalHzalion solvafrt} 


5 








ysltow crystsls(AeOEtH8o-Pr,0) 




43 


CI 


-Ok 


nip.133-t34'C 

ElamsnUl analysis for C„H„CIN40« 


10 1 




Cale<l.«: C. 57^9; H. 8^6; M, 12.88 
Founds: C, 57.99; H. 8.34: M. 12J5 










yanow oryatals(EtOH) 


15 


44 


Ma 




mp.138-t38.5*C 

Bamsntal analysis for CuHwH^O* 








Cslcd5: C, 83.75; H. 7^0; M. 1352 


20 








Foundfc C. 63.70; H. 7.49; N. 13.44 










yellow needlias (AoOEfc-ir-ltoptans) 


25 


45 


CI 


Boc 


mp.148>-149nB 

Elemental analysis for CnHfiCIN404 








CalcdJk a 57.99; H. 6.26: N. 12.88 
Found%: C. 58j04: a 6.27: N. 12J7 


30 








yaHew erysUisQso-PrsO) 


35 


46 


CI 


BOCH^^^V, 


mp,121-122J% 

Qsmantal analysis for CnHnCIN^O* 
Cslodib C. 57.99: H. 8J8; N. 12J8 
Found!: C. SiM; H. 8.32; N. 12.82 










yallow prisms (lleOH-iSO-PriU; 


40 








mp.155-157X 




47 


Ct 


Elamantal analysis for Cx»HnCIN«04 


45 




CalodJfc C. 55.11; H. 6ill; N, 16J)7 
Founi«: C, 54.92; H, 5.89; M. 16,00 



23 
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Refbrenca 
I example 



48 



10 



13 



20 



25 



49 



50 



30 



CI 



CI 



BoclC^X. 



BocHN 



Ma 



5f 



BocHN 



CI 



Physical propartiea 

, (RaorystalC zation solvent) 

y«ilow crystals (MeOH) 

Elemental analysis for C^^aN^o, 
CafcdJL C. 54^8; H. 5,77; N, 1Z82 
FoundX: C. 54,85; H. g,78; N, 1 2,88 

yeflow needles (AoOEt-is(rfV,0} 

mp,150-150Jf% 

Elemental an^ysia for C„HaCIN504 
CalcdJfc C. 58.08; H, 8^7; N. 15.57 
FoundX: C. 55.92: H, 8.19; N, 15.59 



yollow crystals (AoOEt) 
mp.l51-151JC 

Qemental analysts for O^H^HJO^ 
Calcdib 0. 81^2: H. 7,27; M. 18^31 
FoMnd%: O, 81.33; H. 7,14; N, I8J29 

yeBow fine needles (AcOEtHso-Pr,0) 

mp,1t9.5"123* 

Elamental analywe for C«H,|ai^04 
1/4HiO 

Calcd,X: C, 54.41; H. 5.45; N. 14.10 
Founds; C, 54.80; H. 6.45; N, 14.19 




50 



55 



24 
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RsfBTBiiea 
example 




m 


Physical propartias 
(Recryatallization soKrant) 


52 




2 


yallow priama (AoOEt-n-Haptana) 
inp,121-123% 

ElamanUl analysis for CitHtiCIN403 
Calcdk C, 54J8; H, 5.46; M. 15.97 
Found%: 54.70; H, 5Ji1; N. 15J3 


53 




2 


yellow orystala (MaOH) 
mp,123-124^ 

ElamanUl analysta for CtsHnCIN^O, 
Calcd.%: C. 53.50; H. SM: N, 16.64 
Founcft: C. 53.44; H, 4.64; N. 16.60 


54 




3 


yallowiah brown orystala (MeOH) 
fnp,l 83-164*0 

Bamantal analyaia for CttHttCIN40, 
CalcdX: C. 54.76; H, 5.46; N. 15J7 
FoumO: C. 54.79; K SM: N. 15.95 


55 




2 


yaltowiah brown orystala (MaOH) 
f«p,14^146^ 

Elomantal analysis for C|«HiaCIN40, 
CalcdJL- C. 57.40; H, 5.72; N. 16.73 
Found*: C. 57.23; 5.75; H. 16.74 


56 




2 


yellow orystala (iao-PrtO) 
mp,1025-103*1C 

Elemental analysis for Ci,Hi7CtN40a 
CalcdJ: C. 56.18; H, 5.34; N. 17.47 
FoundX: C. 56.14; H. 5.37; N. 17.41 



25 
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10 



15 



20 



30 



40 



45 



I RefDrence 
{example 




Physical properties 
(RecrystalKzrtoti solvent) 


57 


OX 


yOow prnms C»-Pr,07n-Heptane) 
ma fiA— as^tr^ 

Bemantal UMiyafs (br CmNbCIN^O* 
CaledJt 0. 570)7: H. 5.M: N. I3J1 
FoundJfc C. 57j04: H, 6^ M. \ZM 

Speeffie reution 


58 




pa's yallow crystals (MsOH) 
mp.135-135^ 

ElBiUBirtal aiuiysis for C„H„aN«04 
CaledS: C. 57.48; H. JAZ; H. 12.78 
Found!; C. 57.33; H. 7.15: N. 12.74 


59 




rad ~" 

NMR •P«otrumd(DIISO-d,)ppm«.»8(2H.a.J 

=12.5H2).|^tj0(lH.m),1.41(»H..).159(2H, 

d^ia.5tta)^04(2H.quln.J=8Hx)J5.BO-2 72(4 

Hj»U7«C»it.J=8Hi).iS3C2H.tJ=8»fa)J.2lCl 

H^.J=8.5lb).3.89(2Iid.J=12.5Hz),«^(1HXJ 
=«.5H2} 

W apectnim yQigj cm-':188a.1S2e.1368 


1 60 


OX f 


oryatals Qso-PrOtf) 
'n|».t48.5-150"C 

Elamontai analyaia for CmHbIcu^o^s 
dodJfc C. 51.75; H. 5.71; N. 12.71 
FoundfcC. 51.64; H.5J0; N. 12.59 



Reference example 61 
« ^3-Amlno-2^te»wK2-(N-trftmenyh,alhyl-4i,lperidyl)at^ 

3-nltro-4H2-(N-triphenylmethy|w».piperidy|)etS^^^^^^ * suspension of 31.9 g of 2-chloro- 

atn,omtemperamrofor1hour.Ther;«<=«o„;,h^^^^^^ was Stirred 



26 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso^ 
propanol gave pale green crystals having the niettlng point of from 116 to 121*C. 



Elemental analysis for C33H33CIN4 


Calculated % 
Found % 


C. 76.83; 
C. 76.74; 


H. 6.45; 
H. 6.54; 


N,10 24 
N.10 17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 




( 
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5 


j axampla 


B 




m 


Physical propertias 
CR»cnfstilBzatlon solvanO 












eoloHMa cryaCala (EtOH) 


10 


82 


CI 




2 


Qamantaf analysia for CaH^CI^ 
CalcdA c; 7Z2B; H. 5M: H. 9.83 
C, 72.45; H. 8.17; H. UM 


15 

20 




H 




1 


brown Qquld 

NMR spectrum « <DMSO-dJppm:1 JO-1 .45(3lim).l 
'-tvvui,q,<j= I i^ltti.l .7Z(2H4. J=1 1 5Hz)^,ta(2H.tJ 
=7H«).4JS(2H.»U09(lH.t.J=7Hz).7.14(3H.tJ=7JH 

Hi}.7.99(1H^J=8Hc) 

lit apeotnim yOigJ om'^:3358,3058 


25 










oolonass crystals iis«)'-PrfO) 


30 j 


84 


H 




3 


i«p.l4»-15at: 

Qemantal analyata for QMH^CfN^ 
CalcdX- C, 77iK; H, 8.85; N. 8.88 
Faundfc C. 78.93; H. 8.81; N, M7 












brown Bquid 


as I 

40 1 


86 


H 




2 


spootruin (CDOUppiml J20-1 ^0(3Kri),1.60( 

2H.a.Js7^H7) 1 lia/9u J i—i-f u \ 4 
«.ri,i,,»^/^n2^^i,ij^^2H,d,J=1 lH2),1.94(2H,t^nH2), 

2.88(2HAJ:=| 1Hz)4 J7eH.q.a=7.5H2).3.49(2H^).3.7 

8(lH.t,J=7.5He).4i)8(2Hbrs).7JO-7^(5H^),7.46(l 

H.td,*l=8.1^H2),7.48{lH.M.iW.1^H2).7J4(1H^^ 

BJ.5Hr),7jB9(lH^J=«.t5Hz) 










1 


IR tpoctnim yflliiJ cm-«d3«) 


45 I 








1 


^•B» spactrum m/2:394^96(irj:1) 
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Reference 


- B 


W 


m 


PhyBi'cal propartias 
(Racrystalfixation sofvant) 


66 


H 


CH 


0 


ooioriaas erysUlt (AoOEHaor-PrsO) 
mp.l67-1675X 

QamanUl analysis for C,aHnClN402 
CaloiLX: C. 60^; H. 6.69; N, 14.07 
FbundS: C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


coloriaas cryatala Owor'Prfi) 
mp,154-1S55% 

Elamantd analyais for Gt,H9ClxN40, 
Calod.S: C. 57.40; H, 6.42; N. 12.75 
Found%: C. 57^1; H. 6^7; N. 12.89 


68 


M« 


CH 


2 


eelorfaaa ob«tat« QaO'^xO) 
mp.12fr-129.5% 

Elamantal analysis for CaHiiClN40s 
Cakid.S: C. 83i>7: K 7.48; 13J37 
FounA* C. 631)2; H, 7M; N, 13J3 


69 


MaO 


CH 


2 


oolorlaas crystals Qso-PtsO) 
mp.14a5-1411C 

Elamantal analysis for CBHnClN40, 
CaJcdJK: C. 60.75; H. 7.18; M, 12.88 
Found%: C. 80.61; H, 7.17; N. 12.81 


TO 


H 


N 


2 


bffwwn liquid 

NMR apaetnim«(CDCI.}ppm:1.14(2H.qd.J=12^Hz}.l.4b- 

1-48(1 lHMl-50-l,70(5H^);L67(2H.t.»*=12Hx)^^40(2H.t. 

Js7.5HaE}.4.07(3Hairs) J.39(1 H.dd.J=8 J.4.5Hz}^ JZ9(1 H.dd 

^^;tHz) J.91 (1 H4d.JM^.2Hz) 

IR spocthim IfQIqJ em'^-.3344^928,t604 

Mass apaotrum m/z:405.407Qr.3:1} 




29 
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RefBrance 
exampla 



71 



CI 



72 Me 



73 CI 



74 



75 



CI 



CI 



Phymoal properUas 
(Recrystaflizrt on solvont) 
coloHoM GiyvUta (Ac0Et-i«o-Pr,O) 
mp.n5Jr1ie% 

Bttmantal analysis fbr C«HaCIM,0. 
CalodSfc C. flZ20: H. 7J22; N. 13M 
FowKflfcC, 61Jg;H7^8;K 13.73 
oolorless crystals Qso-PtsO) 
fnp,132,5"1343^ 
Bemental analysis for C^HnN^O, 
CalcdX- C. 68.72; R N, 14.57 
0, 68.85; H, 8,85 ; N. 14,48 
coloHass pHsiDs 
asa-f^»0-fi-H«irtBiis) 

nip.ioe-nonc 

ElsfflsnM analysis for Cs,HbiGIH«0, 
GalcdS: C, 82^9; H, 7,22; M. 13,84 
Foumg: C. 82,18; H. 7.42; K 13il 

eoloHass otystals Qso-PtsO) 

mp.104-108% 

Elemental analysts for C^HaCIN^O^ 
CalcdA C. 82^29: K 7.22: N. 13.84 
FoundK; 0, 82.11; H. 7,35; K 13.79 

ooloriess prisms (AcOEt-iso-PrtO) 

mp.120-128,S% 

Elamental analysis Ibr CtoH»aH,02 
Calcd.X: C, 59.18; H. 835; H 17,25 
Found!; 0. 59.18; H. 8.84; N, 17.15 




30 
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Refsrence 
axampio 






Physical proporties 
(Rocrystallizatton oolvont) 


5 








iroon liquid 

NMR tpectnim d (CDCI,)ppm:1 .47(9H.8) J .78( 
2H.q.J=8Hr)^.e9(1 H.hm)2M(i H J>ro)^.30-3. 


10 


7o 






40<1 H,in),3.50-3.55(1 H,m),3.55-3.70(2H.m),3.7 
5-4.a5(3Hjn),4J27(2H*ra).7.40-7.50(2H^X7^ 
0(1 H.d.*l=7 jSrtOJ^d H.d.J=7 JHz) 


13 








IR spoctnjjni/(llq.) cm*^:3356.1 656 
Mass apoctnim in/z:406,408(ir.3:1) 










brown liquid 


20 








NMR spootnimtf (CDGgppm:1.40-1^5(2iim) 
.1.46(9H,a);ZiMH2J95(ZH.iii);L15-2L25(2H^)Z 


23 


77 


CI 




45(2H.t.^iHz);LBCH2J90C2H.m).3.35(2HA«»=' 
5^Hz}^.53(1Kbr8).4^1HJ>rsX4.4S(1Hi»rBX7 
.40-7Jli0(2HM7.85-7M(2H^) 
IR apootrumvQlqJ ciii'^t3356.ie94 


30 








Maaa apaotnim m/z:419.421(M^^:1) 










groan liquid 










NMR apootrumtf (COCl»)ppm:1.40-1.60(2H^) 


33 








.1.4«(9H.8);L00-2.10(2H^)^1O-2^5<2am)^- 










48(2HXJ=5-5Hz)^84<3H,»)i.85-2J0(2H,fn),3 




78 


Mo 


^5(2at.J=S5H2)^,54<1HJI>ro)A13(2H>ro).4.4 


40 






9(1Hi)ra).7.39(1H,t^5H2),7.440H.t.J=8^H 
z).7J9<iad^^Hz}.7J1(1HAJ=^^Hz} 
BR apootrumS^Qiq.) cm*^'3352.1704 


43 








Maaa apootnim in/z:399(M0 
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Rvfersnca 

exampto 



m 



PhysioaJ preperHas 
(RacfyaUiliation »ohwnt^ 



.79 



80 



81 



82 



83 



. Boc 



0\ 



coloHau pUitas (AoOEtHM-Pi>0) 

Qemenui analysiB for CttHt7ClN402 
Calod,*: C. 61.45; H, 8^0; N. 14^ 
FoumJX: C. 81.43; H. 8.81: M. 14.35 
Spacffio rotation 
[glp'*: (0= 01. DMSO) 



coloHoaa crystiJa Gso-PrtO) 
inp.98J5-99'& 

BamentaJ anstysis for C|^CtN«Ot 
C*Iod.%: C. 59JS8; H, 8-39; N. 15.44 
Foumtt: C. 59.30; a 8,87: H. 15 an 



ooloHosa orystals (AoOEt) 
mp.120-128% 

BamentaJ anifyaia for Ci«H2,CIN40 
Calcdi: C. 59.90; H. 8.80; N. 17.48 
Founds: C. 59.71; H. 8^7: 17 ay 
yaHowish brown liquid 
MMR »P«otnjm^(COC|Jppm:2.49(2H,t,ass5Hr);uo 
-2.80<4H.m).3.30-3.40C2H^)^.7^3JJ5<4H^).4J8(l 
HJ,rs).4.50(2Hbr.),7.44(lH.td.J=83,lHd.7.48(lH td 

.J=8.5.1Hz).7J9(1H^^j6,1H2).7.91(lH.dd,J=8 5 i 
IKz) 

W apectnim p Qiq.) cm"'a34a 

yvUowiah brown liquid 

NMR apaotrum 8 (C0Cgppiii:l.89(2Kquin.*^:8H2)^ 

.40-2.90<4»im);2^HX*^=8Hd.3 J0C2H.t J=8Hi) 3. 

78(4H.t.JM.5lfa),4J50(3HJ,ra).7.44(lH.td^7.5,lHz) 

.7.47{lH.td.J=7.5.1HaOjJ3(lH^d.J=7.5.1Hz),7.90(l 
H.dd.J:=7J,1Hz) 

IR apaotnon y<|q.) Gm**:3344 
Mm» ipactnim m/r320^0r, 3;1) 
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Roferance 
example 




Physeal properties 


84 




srearaeh brown liquid 

NMR spectrum d (CDCgppmrl .45-1 .60(2H^).1 .60-1 .70 

(4H,m)i35-2.e0(4H^)Z39(2at,J=5Hz)^.37(2HXJ=5H 

2X4.31(1HJ)ra),4.67(2HJ>raX7.44(lH.td,J=7.1Hz).7,47(1H. 

td^7.1H2).7J7(1H.dd.J=7.1Hr).7J4(iadd.J=7.1H*) 

IR apaotrum vQiq.) cm~*:3432J340 

Maes apectnim m/z:304^(ir.3:1) 


85 




dark brown Rquid 

NMR 8pectrumtf(CDCgppm:tJB0-1.90(4H^U^^^ 

J=5^Hz);2.6a-2.70(4H.m).3.40(2at.J=S^Hz).4^7(3HJiri 

X7.43(mtd.^7^Hz).7.48(IH.td,«>=7^^,7^7(1H,dd, 

J=s7J^Hz).7J3(1H^^7.5,2H^ 

IR apaotrum vOiqJ cm-*:3436.3348 

Mass apeetnim m/z:190;»2(ir3:1) 
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10 



15 



20 



Raferanee 
example 




86 


BocN^ 




87 


no 


- 


88 


i 





Physical properties 
(Recrystaffi aat on solvorit) 
coJoriass crystals (Ino-Pr^Q) 

BemenUI analysts for CaHaCIM^O, 
CalcdJfc C. 61.87; H. 8.13; N. 13.70 
FoundX: C, 61.52; H. 8.2*; N. 13.85 



Cilcd.X: C. 60.82; H. 7.91; N, 14.19 
FoundX: C, 60.63; H, 7.60; H. %4M 



30 



Example 1 

After cooling, the precipto Jc-ystele weTe cSS^b^ ^^iT" « '^o""'- 

« colortess crystals. RecrystalllzaSon from a nSl^^Sd^S '"''^ S*^' ' ^'^ 9 

melting point of from 229 to 234.5«C (deconSon) ""'""'^'^drefuran gave colorless crystals having the 



4S 



Example 2 



Elemental analysis for CaaHaaCIN^ 


Calculated % 
Found % 


C. 77.61; 
C, 77.60; 


H. 5.97; 
H, 5.96; 


N. 10.06 
N, 9.95 



« *^''^-2^'"orom-%.-H2-(N.rtpheny.n«.h^^,^^^^^ 

totrahydrofuran was added dropwise under Ice^ollnn "•""""'acetic anhydride In 40 ml of dried 

55 The solvent of the reaction miLe waJ ZoSS "^^HT" ^ ^ hou,.. 

sodium hydrogencarfK,natesolution.andeSSS^^J!f'f^^ 
and saturated brine, and dried, and tf^fSnTJaTS^^r. a'^T'^T"'" 

3o..dand0.30gofp-toluenes.on.ac«monoClriZ=^^^^^^ 
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10 



13 



the solvent was evaporated, and the residue was added wtth methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. ...... . . . « 

NMRspeSiim8(DMSO^)ppm:1^ 90 2H.m).2.98(2H. 

J=7.'5.2Hz),8.1 6(1 H.dd. J=7.6.2Hz ).8.34{1 H,dd, J=7.5^ Hz) 
Example 3 

tert-Butyl 4^2-{4-methyl-2 i)henyl-1H-lmlda2ol4.5Hc]qulnolln-1-yJ)e*^ 

[00931 A solution of 0.66 g of tert-butyl 4-{2-({3-amino-2-methylqulnolln.4-yl)amlno]-ethyll-1 -piperidinecafboxylate. 
0 29 9 of benzaldehyde and 0.08 g of 2.3.dlchloro-5.6-dlcyano.1 ,4-ben2oqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid IhB resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an elutlng solvent, and washedwithdiisopropylethertogive0.66gofacolorie8s solid. Recrys^^ 

ether gave colortess crystals having the melting point of from 1 46 to 1 46S*C. 



20 


Elemental analysis for C29H34N4O2 




Calculated % 


C, 74,01; 


H,728; 


N, 11.91 




Found % 


C, 73.95; 


H, 7.64; 


N, 11.84 



25 



[0094] In accordance with.the methods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained. 



30 



33 






Example 




B 


m 


Physica! properties (Recrystalllzation solvent) 


40 


4 


H 


H 


1 


colortess crystals (MeOH) 
mp .232-239*0 (decomposition) 
Elemental analysis for C33H3,CIN4 
Calcd.%: C. 77.40; H. 5.75; N, 10.32 
Found%: C. 77.35; H, 5.79; N. 10.19 


45 


5 


Ph 


H 


1 


pale yellow crysUls (AcOEt) 
mp.l 65-168*0 (decomposition) 
Elemental anatyala tor O41H35CIN4 
Calcd.%: C. 79.53; H. 5.70; N, 9.05 
Found%: G. 79.29; H. 5,74; N. 9.05 


50 


6 


H 


a 


2 


colortess crystals (MeOH) 
mp,26e-268*C (decomposition) 
Elemental analysis for C3eH32Cl2N4 
Caicd.%: 0. 73.09; H, 5.46; N. 9.47 
Found%: C. 73.15; H, 5.54; N, 9.41 



55 



35 
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(continued} 



Exampia 




B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHaCU-EtOH) 
mp ,246.5-249*0 

Elemental analysis for C42H37CIN^ 
Calcd.%: C. 79.66; H. 6.89; N, 8.85 
Found%: C. 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
rTip^7.5-231 •C (decomposition) 
Elemental analysis for C43H39CIN4-1/4H2O 
Calcd.%: C. 79.24; H. 6.11; N. 8.60 
Found%: C, 79.26; H. 6.09; N, 8.55 



20 



23 



30 



35 



40 




Example 
9 


H 


6 
H 


Bn 


m 
2 


Ph]^i properties (Recrystallteation solvent) 

coloiless crystals (AcOEt) mp. 124.5- 126^0 Elemental analysis for 

io^F!!'^^^"^'^' ^' ^^'^^ P<^""<i%- C. 71.22; H. 
, N, 13.79 


10 


Ph 


H 


Boc 


0 


wlorie«8Cfy8talB (AcOEt^eOH) mp.250-25S«C (decomposition) 

FS-r°^r^''^«"=^'''*°2Calcd.%:C. 67.45; 
Found%: C, 87.42; H, 6.88; N, 12.02 


11 


H 


H 


Boc 


2- 


coionesscfystate (AcOEt) mp.l 88-1 89»C Elemental anatyslsfor 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.192.l93'C Elemental. anal/sis for 

u^^ih?^-^'- 10-66 Found%: C. 84.04; 
n, a.99; N, 10.61 


13 


Ph 


Me 


Boc 


2 


coloriees crystals (AcOEt) mp.1 82.5-1 B3.5«C Qemental analysis tor 



45 



50 




55 
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Exampltt 


B 






Physieal properties . 
(ReciystalUzetion solvent) 


14 


liaO 




CH 


Golorlsss oryvtals CAoOEt} ^ 
mp.18a^189J5% 

Elemental snelysis for CnHnCIN^O, 
Calo4.S: C. 99M; H. 0 J8; N« 10.79 

Found*: C. 66.70: H, 6.42; N, 10.70 


16 


H 


•-a 


N 


ooloHess orystalB OleOH) 
nip;a9JS-227^Ueeoinposition) 
Bemental snatysis for CxtHvCINsOs 
Csled.S: 0. 66J1; H. 6.16; N. 14J23 
Foumft: C. 65 A; a 6JI!1; N. 14J21 


ie 


H 




CH 


c^foHess orysteisCAoOEt-n-Heptane) 
mp.199"l61% 

Bemental analyaie for GnHBtGIH40t 
CelodA: C. 68.49; K U6; N. 11.41 
Founds: C. 68.38; H, 8^; 11 .37 


t7 


H 


a 

Boo 


CH 


eolorlasa crystals (AcOEt-isoH^tO) 
iyv.154^156% 

Elemental analysis for CttHnClN402 
Calcd^S: C. 68.48; K 6.36; N. 11.41 
FounA: C. 68.59; H. 8.15; N. 11.38 


18 


H 




CH 


ooioriess orystals (AeOEt) 
mp,166J5*1875% 

Eismental analyaie for 0BHnClM46, 
CalodJX: C. 68.49; H. 8.38; N. 11.41 
FounA: 0. 8850; H. 8.43; N. 11.32 
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5 


Exwnpla 






Piiysleaf propartiet j 
(ReeryvUllization solvont) | 










coleriess fine neecOesCAcOEt) | 




19 


CI 


BocN^^ 


mp.l86^187JlC 

Bem«fital analysis fbr CSj^an^O, 
CalcdJl: C. 65.91; H. 8,15; H. 1«3 
Found*: C. 65J7; H, 8.31; M, 14.18 


15 








colorisas cryataJs (MeOH) j 










mp.lS5J-t98J*t 




20 


a 


Bamental andysis fbr C,yH»CIM40, 


20 






CalcdJL 0. 65 J8: H. 5^; M. 1 1^8 
, FbundX: 0. 85.73; H. 5.88; N. 1 1^ ( 










ooldrlass erysteJa (AoOEt-tao-PrsO) 


25 


21 


CI 




nnp.1815-l82*fe 

Bomantai analysis for (W1bCIN,02 
CalodJ: 0. 86.48; a 6^7; N. 13.84 
Found*: 0. 88.42; H. 8^; M, 13,89 


30 








ooloiisas crystals (AcOEt-iso-Pr^O) j 










nip.fM.&-l85lC: 


S3 


22 


Me 


Qamantal analysis for CaH^NsO, 
CalodJfc C. 71,72; H. 7^8; N. 14.42 
Faundk C. 71.40; a 7J24; N. 14.28 | 



40 



55 
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Exampto 


R' 


R» 


m 


Physioal propertias 
(RecryataHtzstion solvent) 


23 


Ph 




2 


coloriass crystals (AcOEtHso^Pr,0> 

Damantal analysia for CaHsCIN^O, 
Caloa.%: C. 66.88; a 5.61; 12.48 
FoumiX: C. 66.59; 5.63; N. 12.45 


24 


Ph 


"XX 


2 


oolorlass oiystala (iao^fM)H) 
mp.164-170^ 

Bamantal analysis for CaHssCIN40 
OalcdJb: C. 67.89; H. 5J0; N. 13.77 
1 Foundb C. 67.62; H. 5.71: N. 13.63 


25 


Ph 




2 


pala yaUovrish brown crystals (AcOEt) 

mp.182-183'C 

Bamantal analysis for 

CttHnCIN40-1/4HtO 
CalodA: C. 66.48; H. 5.45; 14.10 
Found!: C. 66.26; H, 5J50; N. 14i)3 


26 


H 




3 


pala brown crystals (AcOEt) 

inpJ30J5-1315% 

Bamantal analysis for Ci7H,iCfN40 
CalcdJfc C. 61.72; H. 5.79; M. 16J4 
FoundSk C. 61.72; H. 5.76; N. 16.90 


27 


Ph 




3 


pala brown crystys (MaOH) 

mp.163.5-164.5lC 

Bamantal analysis for CnHoCIN40 
Calcd.*: C, 67 J9; H. 5.70; M, 13.77 
Found%: C, 67.91; H. 5.66; N. 13.80 




39 
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Ezampla 


R' 




m 


Physi'oai properties 
(RecrystalJization soJvant) 


28 


H 




2 


paia breiOTi crystals Gso-PTjO) 
mpJ05-105.5lD 

Elemental analysis for C„H,.CIN4 
CalodJfc C, 84J8; H. 8.08; N. 17.80 
Founds: C, 84.83; H, 8 11- n 17 79 


29 


Ph 




2 


pale brvvm crystals <MeOH) 
mp;226-227lC 

Bemental analysis for QbHbCII^ 
CaicdJ: C, 70.87; H, 5.93; N. 14.33 
Foiind%: C, 70.44; H. 5.88; N. 14^9 


30 


H 




2 


brown crystals 

NMR apectnim «(CDa,)ppm:1.80-1.90(4Hjn 
)458-2.7fl{4H4ii).3.14-3^(2H.m).4.78-4A1(2 

H^),7.88(1H.t^j5»fa).7.72(lH.W=«^Hi)3.l 

3(ia«).8J2(2HA*=8JH2) 

Mass spaotnim in/i:30O,302(M%3;1} 


31 


Ph 




• 

2 


bfwni crystals (MoOH) 
ni|».1»1-192lC 

Elenwntal anaiysia far CaHnCIM* 
C«lod.«: C. 70.1 1: H. 8.82; H, UA7 
FouiHg: C. 70.00; H. 5.85; W. 14j88 



40 
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Physical properties 




Example 




(RecryetalHzBtion solvent) 


5 






ooloriess amorphous solid 

NMR spectnimtf (DIISO-igppm:0J9(3H*r»).1. 


10 


32 




32(3HJ»rsXl.Ba(2H*r«W.13(IHJbni)JJ.49(9H^),4 
,82-4.72(2H.m)J.80-7.e7<3H^).7J4r-7.82{4H.m) 
.B.13(1H4i*M.1-5Hz)^.42(1H.d.J=8H2) 
IR speotnim V (KBr)qin"M690 


13 






Mass spectrum m/2:476.478(M^;3:1) 

Specrfic rotation 

[alo" : -60r (c=0.1. DMSO) 


20 


33 




coloriass crystals (AcOEt) 
mp,21 5-218*C (decomposition) 
Bemental analyais for C9H0CIN4O, 








CaicdJt: 0. 67^; H. 7,13; N. 11 J2 
Foundt: C, 87.70; H. 7.17: M. 1 1.23 


30 


34 


cCC, 


coloriess crystals (MeOIHso^PrOH) 
mp,18^188^ 

Elemental analysts for Cx7HnCIH40t 
CaledJb C, 87.42; H. 8.91; N. 1 1.85 


35 






Found%: C. 87.31; H. 8.88; N. 1 1.57 


40 


35 




brown erystala (AoOEt) 
mp.199-200'0 

Elemental analysis for C»H»aN40,S 
CalcdA: C, 82.83; H. 5.88; N, 11.27 
FoundX: C. 82,74; H. 5.83; M. 11.18 



43 
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10 



15 



20 



25 



40 



45 



Exampio 




Physical properties | 
(Recrystailization solvent} 


36 


Ma 


pale bro¥m crystals Gso-PrOH) 1 
mp;202-203nc 1 
Elemental analysis for CaHnCIH«Ot 

CalcdX: a 64.40; H. 6JI; li 13i)e 

FoundX: C, 64.39; H. 7JI4: N, 12.95 j 


37 


rr-Bu 


coloHess crystals (AcOEtHso-PrsO) 
mp.1 59^-1 60^% 

Qemental analysis for Cx»H»CI|i(40z ( 
CaicijLI: C. 86J0; H. 7.49; N. 11 J9 
Foimcq(: C. 66.18; H, 753; N. 11^ | 


38 


a . 


colorless crystals Oso-PrOH) 1 
nip.l74-17fft 

Elemental analysis for CaHnCII^O, • l/Wfi 
CaloiLX: C. 67115; a 7J4: M. 11,17 
Founds: C. 67.08; H. 7.47; N. 10.92 j 


39 


Bn 


colorless crystals (AcOEHso-PrzO) 
nip.ie5-166.5% 

Bementai analysis for CBHaClli402 
CaicdJfc C, e8J7; H, 6.59; N. UM 
Found*: C, 68 J3; H, 6.72; lOJiO 


40 




ooloriess crystals (AoOEt) j 

mp;!l 9-220,5^: (decomposition) 

Qemental analysis for C»|H,,CIN40t*1/4H|0 

CaledJk C. 69.08; H, 6,47; N. 10.74 

Found%: C. 6925; K 6.41; H. 10.69 j 



50 



55 



BocN 
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Example 




Physical propertim 
(Raerystallization aofvonO 


41 


Xf 


coioiioss crystals (MsOH) 
mp,137-142% 

Elemntal analysis for CBH»CIN402-1/2HtO 
CalodJL- C, 87.76; 6.67; 10.90 
Founds: C, 67^2; H. 6.40; N, 10^2 


42 


xr 


odorisss crystals OlaOH) 
mp.l 53.5-1 5Tt 

Elemental analysis for Cx»H3|ClN40, 
CaiodS: C. 66J5: H. 6 J8: N. 10.75 
Founds: C. 66A4; H. 6 J4; K 10.78 


43 




oolorloss crystals (AcOEt) 
inp.16a-1811B 

Bomantal snalysis for CnHMCIFM40t-1/8HsO 
CalodS: C. 65.78; H, 5.96; N. WM 
Founds: C. 65 J7; H. 5.67; N, 10.04 


44 




ooioriMs fins nasdiss 

(AcOEt-fi-Hsptana) 

inp,180-182lC 

Elmnsntal analysis for CnHMCIFN40x 
CalcdS: C. 86i)7; H. 5.94: N. 11.01 
Fo4«idS: a 68.10; li 5.71; N, 11 J>6 


45 


XX 


cdorlsss crystals (AcOEt iso PftO) 
mp,126-129Jll'C 

Elemental analysis for CaHwCIFfiiOs 
CalcdJl: C, 66il7; H. 5.94; N, 11.01 
Founds: C, 66J06; H, 5.76; N. llJOl 



BocN 




43 



EP1 104 764 A1 



* 


I Example 




Physioal properties 1 
(Recrystallizatiofi solvent) 






F 


eoloriess crystals Gsc^-PrOH) j 








mp.199J*200t: j 


10 


46 




Elemental analysis for CttH|,aF,M«Os 
Calcd.%: C, 59.74; H. 4.83; M. 9 J5 
Found%: C. 59.61; H, 4J9; N, 9M \ 


15 




F 


eoloriess crystals (isoHM>H) I 








mpJE16^217^*C 




47 


Elemental analysis for Cx.HmCIF,N402 


20 




F 


CalodJ; C, 57J9; H. 4^1; N. 9,64 








FoyndX: C, 57 J8; H. 4^6; N, 9.62 | 








colorless crystds (AoOEt) 1 


25 


48 




mp.199£-20a5% 

Elemental analysis fbr Ct,HMCIN,02 






CakuLX: a 65.91: H» 6.15; N. 14.23 
Found%: C. 65.77: H. 5.99; N. 14^ 


30 






colorless prisms | 








(AoOEt-n-Heptane) 


35 1 


48 




fnp,182-183'C 

Bemental analysis for Gt7HsoCIH,Ot 
Calcd.%: C, 65.91; H, 6,15; N. 14.23 
Foun««: C, 85.95: H, 6^6; N, 14.24 | 


40 1 






eoloriess prismsCAcOEt) { 
mpiia-214*t 




50 




Elemental wialysis for CtrHioCIN^Ot 


45 






Calcd.l- C. 65.91; H. 6.15; M. 14.23 
FoimdX: C. 65.87; H, 6JM; N. 14.23 



50 



44 
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Exampi* 




Physioal propartias 
(Rocrystallization aolvant) 


51 




ooloriesa orystala (MeQH} 
mp.t 7^188^ 

Qamantal analysia for C2.HaClN402S 
Calcd.%: 84^S: H. 8.19; N, 10.43 
Found%: C. 84^2; H, 8.45; N. 10^7 


52 




ooloHaaa cryataJa (iao-PrOH) 
nnp,203-203.5% 

Bamantd analyaia for CifHMaFXOs 
Catod.%: C. 82.31; H, 5.41; N. 10.02 
PhunM: C, 82^4; 5.42; N, 9.98 


53 




colorlaaa oryatala (AoOEt) 
inp.224-225% 

Qamantal analyaia for CMHaCII^Ot 
Calod.1- a 72J01; H. 8^ 9M 
Foundl- C, 72J02; H, 8JZ1: M, 9.92 


S4 




ooiorlaaa oryatala Gao^rOH) 
fiV.197-198'C 

Elamantal analyaia for G9«H»Clll40, 
CaloiLI: C. 70J03; H. 8i)6; N, 9.81 
FounA: C. H. 9Mi N. 9^ 


56 


p 


eoloiiess oryatala (MaOH) 
iiip.1 98.5-1 97% 

Bamantal analyaia for OSHC1CIN4O3 
C§M3: C, H, 8il8; N. 11.65 
Founds: C. 84JB3;»i 8.27; N. 11.69 
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I Example 






1 PKysioal properties 


5 








J (Recfyetallizetton sohrant) 










peie yellow cryeUis Gso-PrOH) 




56 






j "»Pi>e».a— leo V 


Iff 


P 


Me 


Bemental enrivns far n 
Catod* C, 70.41; H. TjOO; N, 12-1« 
^oundt. C, 70^2; H, 7,13; N. 12.13 


15 








1 COlerisSS «^ncfsl• /hJ^/lU^ 

I wjouie weuii/ 




57 


P 


CI 


Bementaf anslysis for CnHndHfifi 


20 








CalcdJfc C. 62-83; H. 5^; N. 1127 
I ^oundX: C, 62-77; H. 6iH; N, 11^4 










yvuQw oiystaifl ueo^PrOH} 


25 


58 






mp.l81^162^*t 


30 j 


P 


Me 1 


Bemerrta* andysie for Cj^N^OjS 
Caled JL- C. 68 JM; H, 6.77; N. 11 .75 
roundl, C, 67,86; H, 6^8; N. 11.83 












35 1 


56 


P 


Gl 


BeRiental anaKrsis fnr n u oiu ^ ^ 

oo^a. H, 5.67; N. 14J06 
Found*: C. 58.98; H. 5.54; N, 13J4 


40 1 








cotorleea crystals (AoOEt-isa-Pr^O) 










mpJ81'183lC 




60 


P 


Me 


Bomental analysis for GbHsAOsS 








CalcdJL C, 65.38; H, 634; N. 14.66 


45 j 








Found%: C. 65^; H. 6.53; N. 14,43 



46 



EP1 104 764A1 



Example 




Physical properties 
(RecrystaJlla^stion solvent) 


61 




yellow amorphous solid 

lOIR speotnjn tf(COClOppm: 

1M-1.09(2H,mXI-30-1.40(lH^).140-1.45 (2am) 

.1.44(9H^).1J2-l.flO(2am)2^5-2.82(2H,m),3JQ5(3 

as),4.(»-4.10(2H^).4.82(2H,tJ=7^Hz).7^7-7-30( 

2H.m),7.61(1HXJ=7Hz)J-«7-7.7U3H,m).8.14(1H^, 

Js73H2)3-240H.d^7-5Hz) 

IRspeotruni v(KBr)cm~^:1692 

Mass speotrum in/r488(ir) 


6Z 




coloriets orystals (AoOEt) 
inpJ95-188'C 

Bementd analysis for CnHaFgN^O, 
Caiodik C. 82.14: K SJt^ ; N. 9.99 
Foumft: C. 82J07: H. 5J25; M. 9.94 


es 


JO 


pale yelkm orystals (AoOEt) 

iip,199J5-2005lC 

Bemenlal snalysis for Cnl^NsOt 
Calod.X: C, 71.31; H, 7.05: N, 14J5 
FouiMtt: a 71J37; H, 7.14: N. 14.83 


64 




oolorieas orystala ftleOH-iso-PfiO) 
11^.177.5-179% 

Elemental analysis for C^oHnFaN^Ot 
CalodS: C. 86M K 8.18; 10.40 
Founds: C. B9M; H. MB; tL 10.37 


66 




pale brown crystals (AcOEO 
mp.193-194*t: 

Bementsl snalyals for Oz^f^Oj 
CaloaJk C, 70.58; H. 7.24; M, 15-24 
Founds: C. 70.81; H. 7.18; N. 15.21 



45 



50 
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Example 



te 



67 



68 



ya 



Physieal propeitias 
(Recfyatalll zatian solvent) 
eoloriess crystals (EtOH) 
inpi4<K241t;(deoompoaHion) 
Bafflentai analyais for CBHb,CIH,p, 
C«lodX- C. 82.43; H. 9M; M. 17.47 
Fouwa! C. 82.4A; H. 6012; N. 175t 



oolerless orystaie QEtOH) 

inp.2285-230^(decoinpo«ltlpn) 
Bemmitai analysia for C,|H„N,0, 
CalcdJl: C. WJJO; H. 7.00; N. 18.25 
FoundK: C. 87.72; H, 8^ 3; N. 18.24 
broMffi amorphous solid 
NMR spectrum *(COCI^ppm:1.10-oo(2H.in),1.4 , 
•(9H^).1.4O-1.e0(3H.m).I.9a-1.98(2H,m)A60-2.70(| 
2H.m).3JM<3H^)^je(3lia).4 05-4.1 5C2H.m).4.74(2 

H.t.J=8H2).«.30(1H.t.Js2.5»to).e52(lH.d.J=2.5Hj).8. 

a8(llU).7.80(1H.tJ=8H2).7J7{lHXJ=8H2)3.18(IHl 
d^Hi)^.23(1H^^»fe) 
IR speetnim vQ(Br}ein*':1888 
M— spectrum m/zATZQt) 



BecN 
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Example 


It 


f\ 


Phymoal proparttos 
(Racrystafllzation solvent) 


69 


A. 

f Xmm 


CI 


yellow amorphous soild 

NMR speotnim d (CDCIs}ppfn: 

1i)5-1.15(2H.mXl.4l>-1J0OHjnX1.45(9H^).lJ3-1J0( 

2H,m)^^2(3H^)X80-2.70(2H,in).4.00-4,10(2H^X4.60 

-4.65(2H.m) Ji>6(1 HJ, J=S.5Hz),7.51 (1 H.d.J=5.SHz).7.6 

8-7.75(2H^X8.1 6(1 H.d. J=:7^H2}.8JZ4(1 ad.J=:7^Hz) 


70 


Ms 


CI 


pale yeQow crystala (EtOH) 
mp.192-193'C 

Qamental analysis for Cz7H„CIN402S -5/4^x0 
CalcdJ(: 0, 80.77: H. 8^; N. 10^ 
Foumft: C, 60.82: H, 8.08; N, 10.17 


71 




Mo 


yellow amorphous sofid 

NMR spaotnim (GDCt,)ppm: 

1i>2-1.08(2H,mXl.44(9H,s),1.44^1J0(3H.m)J.8&-1.90( 

2H^}^^1(3H^)JL6a-2.70(2Km)Ji)5(3H,8).4i)0-4.05( 

2H,m},4.59(2H.t. J=7.SHz) .7.06(1 H.d. J=5^Hz}.7.49(1 \KA 

J==S.5Hz},7.6(>-7.65(2H.m).8.14(1H.d.J=8H30.8.23(iad,J 

=8Hr) 

IR speotrum V (KBr)om~*:1688 
Maaa apectnim m/z:480Qyr) 


72 






pale yellow orystala (AcOEt) 
mp.141-142't: 

Elemental analyaia for CttHMN402S-1/4HtO 
Caled.%: a 67.92; a 7i)2; N. 11.31 
Fatind%: C. 67.86: a 8.84: N. 1 125 



Example 73 

tert-Butyl 4-{2-(4<hloro-2-hydroxy-1H-imidazo[4,5<]quInolin-1*yO-ethyl]-1-pfperidinecarbox^ 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amino-2-chloro-4-qulnolylamlno)-athyl]-1-piperidlnecarboxylate 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dichloroetfiane, 0.41 ml of triethylamlne waa added dropwlse, and the mixture 
was stirred at room temperature for 1 hour The reaction mixture was neutralized with saturated aqueous sodium 
liydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brtrie, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colortess 
crystals. Recrystalllzatlon from 1.2-dlchioroethane gave colorless crystals having the melting point of from 222 to 
223*0 



Elemental analysis for C22H27CiN403 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H. 6.34; 


N. 13.00 
N. 13.00 
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Example 74 



added d^pwise. and m^'mucture was sJn^ ^50% ^?^^;,"'^^^^^ « <" -'er wS 

residue was purified by siltea gel column chromato^aj^ us,„n"2^ teiSh^!^ "^r""^^' 

solvent to give 0 47 g of a colorless solid. RecrystidllMtton teS I'ltS " ^ an^Mng 
crystals having the melting point of from 1 83toTS?c ™ ''°P"*«~' ^^a"' gave coioriesi 



Elemental analysis for C«,H„CIN^O,S • lMH.n 


Calculated % 
Found % 


C, 62.46; 
C. 62.33; 


H. 6.06; 
H. 5.90; 


N. 10.05 
N. 9.91 



Example 75 



.ert-Buty.4-p^4<h.oro.2,4-methanesulfony,pheny.)-lH-lml^ 

a-p:en^raCz^2oir^^^^^^^ 

little by little, and the mixture was stlrmd kt roT Zera'unsfo^ h^i^S^^ 

10% aqueous sodium hydroxide solution. anJSS Sh^ L diLiolIJ. ^ " '^^ 
rated aqueous sodium hydrogencarbonate solJS^^^^ ^ Z ^T ^'^'^ ^^^''^^ 
washed with a mixture of'diSropy, ri^niSiJ^J^^M; g2^,Ti?orJ>r.lr 'TT' 
methanol gave colorless crystals having the melting pot iZ iJgt ,^?'''^ "«='y^'^"^««°" 



Elemental analysis for C29H33CIN4O4S . IMH^O 


Calculated % 
Found % 


C, 60.72; 
C. 60.72; 


H. 5.89; 
H, 5.81; 


N. 9.77 
N. 9,67 



Example 76 

4+lydroxy-2-phenyl-H2-(4Diperidyl)ethyn-1H-imida20f4.5-c]quinollne 

10% aqueous sodium hydroxide solution ^^J^l^^J^ T^" ""^"'^ ^° 
roethane. The extractwM dried. and^hrsiwJfev^^^ "'^^"'^ *^ 

to give 522 mg of pale brown R«S^ T'l"' washed with ethyl acetate 

point of from 242.5 to 244«C "«n«tt«teation from methanol gave pale brown crystals having the melting 



Elemental analysis for C23H24N4O . I/4H5O 


Calculated % 
Found % 


C, 73.28; 
C. 73.32; 


H, 6.55; 
H. 6.45; 


N. 14.86 
N. 14.77 



[00991 in accordance with the method of Example 76. the compound, of Exan^ie. 77 ,hn.uflh 79 



ware obtained. 




50 



EP1 104764A1 



Example 


B 




m 


Phystoal propartias 
(Raorystallization sotvant) 


77 


Ct 




2 


coioriess ciystals (MeOH) 
mp Jt69-280% (daaomposition) 
Elamantal analyms for Ct4H9CIN40 
C«lcd%: C, 68.48: K 5^9; 13.31 
Found%: 88^2; K 6J07; N. 13.29 


78 


H 


XX 


1 


oaloriass crystals DiydrDohlorido] 
NMR spactnim d (DMSO-d«)ppm: 
1 J56(2H*q, J=1 1 .5Hz}.1 J4(2H.d. J=1 1 3Hz)^.10-^2 
5(1H.ni)^.79(2H,q.J=:11<5Hz},3.24(2H.fLJ=11.5Hz}. 
4J54(2H,d. J=7.5Hz}.7.29(1 H.t, J=8Hz)7.49(1 H^.J= 
8Hz) J^Od H.t,J=8Hz)3i)0(1H^,J=8Hz).8^(1H^ 
).8 J4(1HJ>rs).8 J5(1HJ»r9Xl 1 .82(1 H^) 
mapMtrum If (KBr) om-*-^544.3228J892 
Mass spaotrum m/r282(|yr) 


79 


H 


-a 


1 


ooloiiass crystals Qiydroohlorida] 
NMit spacmim o vuMdi/^Of^ppni. 
1j6S-lJ85(4H^),2i)0-2.1S(1H.m)J!J4(2H.i|.J=12H 
z)^^lid.J=12Hz).4.18(2}id^Hz).4^iaad. 
J=75Hr),7 J7(l HA^^Hz}.7.40-7.60(7H^).7^7 
(IHxl. J=«Hz}.8 H.«).10.63(1 H^).11 .58(1 Ha) 
IRtpMtruin ir(KBr)em'':3416,1672 
Mass spsotrum in/s372(M*) 



Example 80 

tert-Butyl 4-(2-(4-phenoxy-1 H*imidazo[4,5-c]qulnolln-1 *y\)ethy\y^ -plperfdlnecarboxylate 

[0100] A mixture of 4.46 g of lert-butyl 4-(2-(4-chloro-1 H-imkiazo[4,5-clquinofin-1 -yOethyll-l -piperidinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was.stlrred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to plH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide soiution and saturated brine, and dried, and then the soivent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by siiica gel column chromatography using 
ethyl acetate as an eluting solvem to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C28H32N403 


Calculated % 
Found % 


C. 71.18; 
C. 71.10; 


H. 6.83; 
H, 7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80. the compounds of Examples 81 through 87 were obtained. 
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10 


Example 




R» 




Phyatcti properties 
(Rgorystalllzation solvent) 


IS 


81 


H 




H 


coloriess crystals (MeOH) 

mp,152i^-153^ 

Hemental analysis for C30HMN4O 
CaloiUfc C, 77^; H 634; N. 12.1 1 
Found%: C. 78.00: H. 8,29: li, 12J)5 


20 
25 


82 


H 




H 


eoloHess crystals (AoOEt-iso-Pr^O) 
,mp.l87-188.5*C 

Elamsntal analysts for CL.H^m n 
CaJcdX- C. 72.44; H, eJ2: N. \3JS2 
Found*: C. 72.35: H. 8M: H. 13.42 


30 


83 


H 




F 


oolortom crystals (CHtCi,-is<ePr,o) 
mp;206.5-208t 

Bamental analysis for CaHaFN,0,-1/8H,d 
CsJodJb C. «9.07; H. 5.85; N. 12JB9 
Found*: C. 69.1 1 ; H. 5.74: M 1 ? as 


35 


84 


Ph 




H 


crystals (MsOtt-fso-PrjO) 
nipj205-207Jt 

Bemsfita; analysis for C„HuN«0| • i/ZHfi 
CalcdJfc C. 74.53; H. 625; N, 1 1.21 
Founds: C. 74J2: H. ej7: N. Il.io 



40 



45 




50 



55 
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Example 








Pliysieal proparties 
(Recryatainzation solvent) 


85 


H 


"Ok 


F 


odoriesa crystala (AcOEt-it-Hexana) 

mpJ33^135.5*t: 

BamanUJ analyaia for CnH„FN40, 
CsJcdA: C. 68.55: H, 8J7; N. 11.42 
FmitM: G. 68.37: H. 8.47: N. 11^5 


86 


Ph 




H 


eolorlaaa crystals Gso-PrOH) 
mp;i07-208'C 

Elamental analysis for C,4HmN40, 
CaJcdiK: C. 74.43; H. 6.61; N. 10:Z1 
FoundX: C. 74.38; H. 6.08; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 6 (DMS(>-dg)ppm: 

1.64-1 .72(4lim)^.55-2.68(4Km);!.98<2H,t, J=7 

Hd,4J0(2H.tJ=7Hz).7A5-7.31(3Hjn).7.45-7.4 

9C2H,m).7.53-7.«)(2H^).7.72(1H,d^7H2)3-29 

(lHAJ=7Hz)^.37(1H^) 

Masa spectrum m/z:358(lD 



Example 88 

tert-Butyl 4-[2-(4-ainino-1 H-imidazo[4,5-c]quino!in-1 -yOothyll-l -plperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmidazo(4,5-c)-quinolln-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140'C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with samrated brine, and dried, and then the soh^ent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride • methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colortess crystals. Recrystalllzation from ethyl acetate gave colortess 
crystals having the melting point of from 1 93 to 1 93.5*C. 



Elemental analysis for C22H29N3O2 


Calculated % 
Found % 


C, 66.81; 
C. 66.93: 


H, 7.39; 
H. 7.48; 


N, 17.71 
N, 17.66 



(01O31 In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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33 



40 



45 





Esamplm 




Phyaieil proporties 
(^ocrystailizrtioif sotvent) 


3 
10 


89 


-Ok 


aolorlasa crystals (EtOH) 
mp.191^192"C 

QamenUJ analysis for Cx«H„|^ 
CslcdX C. 74.77: K 7^; N. 18.17 
Found»: C. 74J7; H, 7.18: laJM 


15 


90 


"Ok 


colorisst crystals OiaOH) 

mp^31.5-232.5lC 

Elamantal analysis fbr C,aHail|0 

Calod,»: C. 67.83; H. 8.87; N. 20.76 

FouiKff: C. 87.46; H. 8.79: IL 2D aa 


20 


91 




coloiless crystals (EtOH) 
mp J 68-167% 

Efamantil analysis far C^^tl^Q^ 
CalcdJfc C. 85-37; H. 6.86; N. 19M 
__Foun<»: C. 85.52: H. 6.78; N. 18.83 


25 






p«fa yellow crystals [fufnarsta] 
(DMFHso-PrjO) 


30 


92 




mp.195-19rt:(docomposition) 
Elemental analysis for C^jH^^-C^H^O^. 
5/4H.O 

Calcd J; C. 57.20; H. 6,12; N. 16.68 

FoundX: C, 57.20; H. 6.23: W. 16^ 



Example 93 

«■««yl4^^.(«l™»,Brtn=.21«,e„,^,H.M„.,.,5^|,„^^^^^ 



ElementaJ analysis tor C30H37NSO2 


Calculated % 
Found % 


C, 72.12; 
C. 71.95; 


H. 7,46; 
H. 7.72; 


N. 14,02 
N, 13.83 



50 Exarr^le 94 
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of colorless crystals. Recrystalllzation from ethyl acetate gave colortess needles having the melting point of from 140 
to141»C 





Elemental analysis for C33H42Ng02 


5 


Calculated % 


C,71.45; 


H. 7.63; 


N. 15.15 




Found % 


C. 71 23; 


H. 7.85; 


N, 14,99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




20 \ 



25 



30 



as 



40 



45 



50. 
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NHMa 



H 



A 



X) 



o 



Physical properties 
(ReorystalUzatioff sofvent) 



NHBn 



1 ooloriass crystals Cso-PrOH) 
mp,iei-162% 

BanMntal analy»>s for C»Hal»^0,.1/2AO 
I C^Jfc C. 70.42: H. 7J4: M. 14.1« 
PwiiMtt:C. 70Jl;H.7.23:M laflic 

coioriaaa crystals Oao-Pr(0) 
mp.162-162.5% 

Bamantal analysis for C„H»N,0, '1/28,0 
I CalodJt: C. 71.51; H.7J8.-N. 13.45 
Foundfc C. 71.73; H. 7.35; N. 13j09 

cotorisM neadlas (MeOH) 
inp.i71-172t 

Bainantal analysis for C„H«,H,0, 
CaJodA^C. 73.44; H. 7.66: N. 12.88 
Founig; C. 73.44; a 7J8: N. 12.aa 
coloriass crystals Cso-PrOH) 
fflp.18»-180lC 

Bamsntal analysis fbr CnHMN^C^ 
CalcdX- C. 70.85; H. 7^8; M. 12.93 
FotimB: C. 71.22; H. 7.47: W. 
psia brown amorphous solid 
NMRapsetrumtf (COCtJppm: 

fi!:^'"?^'"^''"^*"* ^^3H.m).1.43(9lts).l.aO-l. 
90(2H^)^.50-2.80(2H^U85-4JW(2Hjn).«8(2Rt 
.J=75Hx).4.8e(2H^J=5JHz).e.11(1H.t^.5Hz).7.2 
♦-7.28(1H.in).7.30-7J5(3Hjn).7.48(2H.dJ=7.5Ha) 7 
50-7.S5(4H.m).7.«0.7.8S(2Hm).7.84-7.9«CiH^) ' ' 
Wapactrum V (KBr) cm-'3438.H80 
I Mass spectrum m/eSd 1 CM*) 



Boon 
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Exampla 




Physical propartfes 


100 




pale yellow amorphous solid 

NMR spectrum d (COCIs)ppm: 

lj0O-1.0a(2H.m).1^1^5<1H.m),1^8-1.42(2H,m).1. 

43(9H^).1 J0(ZH^);2 Ji7(2H.br8X3.98(2H Jbrs),4 

-eiC2HxJ=7.5H2),4J9(2H,d,J=8Hz),7.33-7^(1H^). 

7.39(2H,d,J=8Hz).7.51-750(4H^).7.64-7.B7(2HmX7 

J8-7.89(1H^).7.9a-7.97(1H^)3JS3(2H.d.J=6Hz) 

IRapootnjm v(KBr) om**:3428.1692 

Mass spectrum m/z£B2iW) 


101 




pale brown amorphous solid 

NMR spectrum d (CDGIs}ppm: 

0J8-1.O6(2H,mXl^5-1.4O(3H.fflXl.43(9H^),1^1. 

B5(2H^UiN>-2.6O(2H«m),d.79(3H^)^.9O-4.00(2H^ 

).4^9(2H.t«l=7.5Hz).4 J7(2H/LJ='5£Hz},9.C^(1 H Jsrs) 

.6M(2ad^^Hz),7^1(1HxJ=7JHz}J.40(2H.d.J= 

8JHz).7.51-7.60(4H.m).7.eCh-7.65(2H,m).7.94(2H.d.J 

=95Hz) 

IR spectrum V (KBr) cm*^*^432,1692 
Mass spectrum m/z:591(U^ 


102 


^-0 


colorless amorphous solid 

NMR spectrum d (DMSO-d,)ppm: 

0.87(2H,i|,J:^Hr),1^1.35(3H^).t^a(9H.sXlJ5(2 

H.ii,J=7^Hz).2.54(2H,t,«)=12^Hz)«3.77(2H,d,J=12^H 

i),4.e4(2H,tJ=7.5Hz).9^9(1H.t,J=8Hz),7^4(2H,t%« 

Hx) J.44(1 H.ta=7.5H2).7,5e(1 HX^7.5H2).7.6a-7.e7 

(3H.mX7.79-7J2(2HM7.87(1H.d.a=7.5Hz).8.19(1H, 

dJ=7JHz}J^4(2H.d^Hz}^i»(1H3) 

IR speotnim V (KBr) cm^:2932,1692 

Mass spectrum m/z:547<ir) 



Example 103 

4'Amino*2-pheiTy1*1 -{2-(4-plperidyOethyl]-1 H-lmiclazo[4,5-c]qutnoline trtfluoroacetate 

[0107] A mbdure of 0.30 g of tort-butyl 4-(2-{4-(4-fnethoxyben2ylamino)-2-phenyl-1H-lmidazo(4,5-c]quinolin-1-yll 
ethylj-l -pipefldlneearboxylate and 9 ml of trtfluoroacetic add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution waa concentrated, and the residue was added with IsopropanoK The precipitated crystals were col- 
lected by filtration, and washed with dllsopropyl ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and isopropanoi gave colorless crystals having the nielting point of from 223 to 224*C. 



Elemental analysis for C23H25N5 • 2CF3CO2H • HjO 


Caicuiated % 
Found % 


C, 52.61; 
C. 52.61: 


H, 4.73; 
H. 4.45; 


N. 11.34 
N. 11.81 
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Example 104 



H2H4^Wo™-2^heny|.1H.imld«o[4.5^]quinolin-1-yl)ethyq^iporidinone 
pouredhtoice^ater.adjus.edtopH1lw^imC^^^ 

TTie extract was washed wfth saturated aqueo\« Z^^\Vf^ hydroxide solution, and extracted with ethyl acetate. 

wasevaporated.ogve0.42gofaJ^SriZr^,T^'^^^^ 

using ethyl acetate - n-heptane (M) a^n XLI^>^1^^!^^T^^^ 

.sopropanolgaveco,or,ess^JJi,rg"r:eC;ro^^ 



Elemental analysis for CggHjiCIN^O 


Calculated % 
Found % 


C, 68.23; 
C,68 26; 


6.23; 
H. 5.31: 


N. 13.84 
N, 13.78 



Exanftple 105 

H2^4^;hloro-2-ph.nyMH-lmldaro(4.5.:]quInoNn.1-^^^^ 

hour. The reaction solution was conLiteran^rr^ut ^l!'^*"!^^^^ """^ tm>p.rmrB for 1 

8olution.andextracted With ethyl acetate. The eZiwrv^^hl^^^ 

solution, and dned. and the soLnt .was e^B^TZV^tToTjZ^^ 

acetategav. colorless c^sta^ha^ngthenSngpSlSS^^Sft^^^^^^ ^ 



Elemental analysis for CjaHjsCINaO • 1/2HoO 


Calculated % 
Found % 


C. 64.41; 
C. 64.75; 


H, 5.40; 
H. 5.32; 


N, 16.33 
N. 16.09 



Example 106 

ter.-Butyl4-l2-(2-phenyl-,H-iaUdazo[4.5<Jquinolln-1.yOemyfl^^ 

Soxira^riror^^^Lra^?^^^^^ 

tempemture under atmiherlc pressITl 2 houj Meli ^T^!!"" "fl^^ hydrogenatod at ordinary 
was concentrated. 11,0 residue was purified by s^kTw^Sumn ^^.l ""'"^ ""^^^ 

1 to 4:1 ) as eluting solvents and washed wtth dteoo^ S^t chromatography using ethyl acetate - n-heptano (1 : 

»rcn,d«soprop.ethergaveo.orCl;?XTeS?orof^^^^ 



Elemental analysts for C^^N^Q^ 


Calculated % 
Found % 


C. 73.66; 
C, 73.48; 


H. 7.06; 
H. 7.21; 


N. 12.27 
N, 12.17 
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Exampla 




in 


PhysifisI properties 
(ReoryataJIizotion solvent) 


5 








colorless crystals Dvydrochioride] 
(MeOH) 


10 


107 


-a 


1 


nip^B-261 % (decomposition) 

QementaJ analysis for 

Ci«H,|N4'2Ha-H,0 
CalcdS: C, 53.79; H. 6^1; N. 15.68 
Founds: C. 53.48; H. 0.14; N. 15.67 










colorless crystals Diydrochlorido] 


15 








(MeOH-CICH|CHbCI) 
mp220-233% (decomposition) 




108 


2 


Elemental analysis for 
C|7H»N4-2HCI-1/2HtO 


20 








Cd\cd.%: C. 56^; K 8.40; N. 15.46 
Found*: C. 56.36; H. 6.18; N. 15.35 










colorless orystala [hydrocMorido] 










(MeOH-iso-Pr,0) 


23 


109 




2 


mp (decomposition) 
Qemental snalysis Ibr 
C„HaN4-2HCI-1/8HjO 
CelodJ: a 61J27: H. 7.41; N. 13.61 


30 








Found%: G. 6lJltt: H. 7.44: N. 13J50 



Example 110 

35 4-Chloro-2-phenyl-1 -{2-(4-plperidy|)ethyl)-1 H-lmlda2o(4,5-c]qulnollne hydrochloride and f umarate 

[0112] A mixture of 3.64 g of 4<:hloro-2i)henyl-H2-(N-triphenylmethyl-4i3lperldyl)ethyl]-1H-lmldazo(4,5<lq 
line, 30 ml of methanol and 1 0 ml of trtf luoroacetic add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trtfluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, end extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extrtfct was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorteas liquid. A part of ths colortesa liquid was converted Into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave colorieaa orystala having the melting point of from 257 to 265»C (de- 

45 composition). In the same manner, fumarate was prepared in a conventional method. RecryatallUatlon from methanol 
gave colortesa crystals having the melting point of from 1 85.5 to 186.5*C {decomposition). 

Hydrochloride: 



50 [0113] 





Elemental analysla for C23H23CIN4 - HCI • HjO 




Calculated % 


C. 62.02; 


H. 5.88; 


N, 12,58 


55 


Found % 


C. 62.08; 


H. 5.77; 


N. 12.80 
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Fumarate: 



[0114] 



15 



20 



30 



40 



Elemental analysis for C^H^O\U^ • C^H^O^ • H,0 


Calculated % 
Found % 


C. 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N. 10.70 



fo Example 111 



30 



4-Phenoxy-H2K4-piperidyOethyO-l HHmida2o(4,5<]quinolino Wfluoroacetate 

stlrredfor 1.5 hours, "me reacdon so uurnSmTeSn^tlTS, temperature, and the mixture was 

withisopropanolariddlisoprop^^eSSi^M^SJjr^'^?"^'''''^ 
ch,or1deande«,ano,gave''<»Kes?<^^^^ 



Elemental analysis for O^H^^Hfi vCFaCCH • 1/8K,0 


Calculated % 
Found % 


C, 61.44; 
C, 61.26; 


H,5.21; 
H,5.05; 


N, 11.46 
N. 11.47 



25 Example 112 



4<:hloro-2i,heny|.H2-(1-plpera2lnyl)ethylHWmlda20(4.5<lq^^ 
WmomtemperanireforSmfnmesT^^^^^ 

crystals werS collected by nZlon ^ J^^S^^Tf ^""^ P^«*»«ted 

estate having themeJgpoiSei^^^^^ 



Elemental analysis for C^H 


22CIN5 . 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C. 49.60; 


H, 5.1B; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1^2-{4:p|pefWyOethyn-1H^mlcla2o[4.5-cIqulnoDne hydrochloride 

mixture was t^Zi^t^^^m^Tr^T^^ «t<rred at room temperature forS hours. The rJSn 
methylene chloride. J..^.Z:T^,^, "^IZ^^T^Zi^ii^^ "'""r: """^^ 
ethyl acetate to ghre 1 .01 g of pale brown crvstah TteZuiI!f,!T^ Theresulting residue was washed with 





Elemental analysis forCi^H^iNa . HCI 


•3/4H2O 


55 


Calculated % 


C. 59.12; 


H. 6.88; 


N. 20.28 




Found % 


C, 59.10; 


H, 6.83; 


N, 20.30 



lOliei 'n«=co,dancewlththemethodso»Examples110through113.thecompoundsofB^^^^^ 
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5 



10 






Example 




B 


m 


Physical properties (Recrystallizatlon solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CtCHjCHjCI-AcOEt) 
mp^53-256*C (decomposition) 
Elemental analysis for C2iHi9CIN4 
Calcd.%: C, 69.51; H, 5^8; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
25 


115 


H 


H 


1 


coioHess crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273*2B6°C (decomposition) 
Elemental analysis for C^eHiT^l^r^HCI 
Calcd.%: C. 51.42; H, 5.12; N. 14.99 
Found%: C, 51 .47; H, 5.08; N, 1 4,85 


30 


116 


Ph 


H 


1 


colorless crystals [rumarateKMeOn) 
mp ^68-271 .5*0 (decompoeitlon) 
Elemental analysis for 
C22H21CIN4-I/2C4H4O4-3/2H2O 
Calcd.%: C. 62.40; H, 5.67; N. 12.13 
Found%: C, 62.52; H, 5.28; N. 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp.258-267''C (decomposition) 
Elemental analysis for Ci7H^9CIN4-HCI 
Calcd.%: C. 58.13; H. 5.74; N. 1 5.95 
Found%: C, 57,88; H, 5.46; N. 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [trifiuoroacetate] 

(MeOH-iso-PrsO) 

mp^04-207.5*C 

Elemental analysis for 

Ci7Hi8Cl2N4-CF3C02H-1/4H20 

Calcd.%: C, 48.78; H, 4.20; N. 11 .98 

Found%: C. 48.76; H, 4.34; N. 11,89 
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Example 




R2 


m 


Physical properties (Recrystaltoation solvent) 


119 


OH 


CI 


2 


pale brown cfystals (CICHgCHaCl^eOH) 

mp,240-245«C (decomposition) 

Elemental analysis for 

C17H19CIN4O-I/2H2O 

Catcd.%: C. 60 09' H 5 93M araq 

Found%: C. 60.32; H. 5.72; N. 16.41 


120 


Me 


CI 


2 


pale brown crystals [trinuoroacetate] 
(EtOH) 

mp,201-202*C 
Elemental analysis for 

C,aH2iCIN4-CF3C02H.5/4H20 
Caicd.%: C. 51 62* H 5 ai • m tonA 
Found%: C. 51.82; H. 5.12; N, 12 22 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235'C 

Elemental analysis for 

CioHioCIFnN^-CFoCO«H 

Calcd,%; C, 48.35; H. 3.85; N. 11,28 

Found%: C. 48.31; H. 3,88; N. 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

C23H24N4-2HCI-H2O 

Calcd.%: C, 81.74; H. 6.31; N. 12.52 

Found%: C, 61,69; H. 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needles[trffluoroacetatel 
(EtOH) 

mp,260-263»C (decomposition) 
Elemental analysis for 
C24H25CIN4 . CFgCOgH 
Calcd.%: C, 60.1 7; H, 5.05; N. 1 0.80 
Found%: C, 59.94; H, 5.08; N, 10.80 



B 



Example 


R2 


B 


W 


Physical properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals Ihydrochloridel(EtGH) 

nip.199-201 •C 

Elemental analysis for 

C24H26N4-HCI-7/2H2O 

Calcd.%: C, 61.33; H, 7,29; N, 11 .92 

Found%: C. 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystailization solvent) 


125 


CI 


CI 


CH 


colorless crystals [tnfluoroacetate](MeOH) 
mp.249-255*>C (decomposition) 
Elemental analysis for 

C23H22CI2N4-CF3C02H 

Calcd.%: C, 55.67; H, 4.30; N. 10.39 
Found%: C, 65.75; H. 4.00; N, 1 0.47. 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262'C (decomposition) 
Elemental analysis for C24H25CIN4- CF3CO2H 
Calcd.%: C, 60.17; H, 5.05; N. 10,80 
Found%: C. 59.95; H, 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pate yellow crystals (EtOH) 
mp,169-170'C 

Elenrjental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C. 67.05; H. 8.10; N, 13.03 
Found%: C. 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trtfluoroacetate](MeOH) 
mp,280-268*C (decomposition) 
Elemental analysis for C22H22CINS-CF3CO2H 
Calcd.%: C, 56.98; H, 4.58; N. 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 






Physical properties 
(RecfyatalDzation solvent) 


129 


CI 


n 


eoioriess prisms (MaOH) 
nip.191-193t 

BementaJ miyeis for CBHaCII^ 
wicoo. tr, /Q.07; H, 533; N, 14J3 
Founds: C, 70.70; H. 6i)8; N, 14^8 


130 


CI 




colorless crystals (AcOEt) 

inp.156^157irte 

Elemental analysis for Cal^C«N4 
CalcdA C, 70.07; H. 5.93; H, 14.33 
Fouraflfc C. 70.84; H. 5J2: N, 14.21 


131 


Ct 




edoHess crystals (EtOH) 
mp,189-171't 

Pemental analysis for CaH„aN40 
CalodJfc C, 87.26; H. 5.39; N, 14.28 
FoundX: 0, 87.31; H, 5:55; N. 14.32 


132 


a 




ooloHess crystals [trifluoroacetate] 
(Iso-PrOH) 

mp. 1 58-1 83T: (decomposition) 
Elemental analysis for 
CaH,4CINb-2CF,GO^-3/2HcO 
oalciU: C. 49iM; H. 4.42; N. 10.60 
FouiKtt: 0. ABM: H. 4.41: N. 10.73 


133 


Me 




pala brown crystals (AoOEt) 

Elsnwirtal anafytft for CMHt,N,>HtO 
CsiedJk C, 71.44; H. 7.24; N. 17J8 
Fouiwn: C. 71.25; H. 7.23; N. 17il3 



64 



EP 1 104 764 A1 



Escample 




Pnysicaj proporues 
(Recrystallization solvent) 


134 




colonass fintt naadiosLiuinaFacaj\cxwn/ 
mp;K81-272'C (decompoBition} 
Elemental analysis for 
CaH,iCIN4-1/2C4H404-5/2H,O 
Calod.%: C, 60.06; H. 5.88; N. 1 1 .67 






Found%: C, 60.07; H, 5 J9; N. 1 1 .60 




Speorfic rotation 


135 




colorlesa crystals [trifluoroacetate] 
(EtOH) 

mp^l 5*221% (decomposition) 

Elemental analysis for 

C»Hs7ClN4-CF,COtH 
Calcd.%: C. 58.00; K 5.55; N, 11.01 
FoimdX: C. 58.85; H. 5.63; N. 11.05 


136 




pale brown crystals [trifluoreacotata] 
OyieOH-iao-PrOH) 
nip^S-232't^ (deoompoaition) 
Elemental analysis for 




cCC 


CsH29CtN4-GF,CO,H 
CalcdJL C, 58.24; H, oJZB; N, 11.32 




FoundX: C. 58j09; H. 5.29; N. 11.32 


137 




pale brown crystals [trifluoroacetate] 
(EtOH) 

mpi24-2245'C 
Elemental analysis for 
C„H„CIN4S-CF,CO,H-3/2H,0 
GalcdJk C, 51^; li 4.68; N. 10.41 




Foiind%: C. 51.65: H, 4.32; N. 10.16 
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Example 




PhyaicaJ propertios 
(Recryrtallization lofvnt) 


138 


ir-Bu 


coloHoss orystaJs (AoOEO 
mp.130-131% 

Bomentaf analysis for Cx,H27ClN4 
CalcdJt: C. 68iX); H. 7,34; N. 15.10 
FoundU: C. g7.76; H. 7,59; M, 14Je 


139 




colorlasa crysUls [trifluoroacatatalCEtOH) 

fnp.13^139.5% 

Elamental analysis for 

CaH»CIM4-3/2CF,CO,H-H,0 
Calcd,«: C. 53^9: H. 5.59; M. 9.56 
Found*: C. 53^3: H. 5 J3r N. 9.56 


140 


Bn 


pale brown crystals (AoOEtHso-PrxO) 

mp^3q-234% (deeonposltion) 

Elemental analysis for C24H»aH4-1/4HxO 
CaicdJk C. 70.40; H, 6.28; N, 13.68 
Foundifc C. 70.41: H, 8.27; M. 13.54 


141 




pale yellow crystals [methaneauHbncte] 
OieOH) 

mp.1 96-207"C (daoontposition) 
Bemental mlysis for 
G»HbCIM4"2CH,SO,H-H,0 

Calcd^X: C, 51.71; 5.62; N. 8.93 

Found%: C. 51.59; H. 5.42: N. 8 87 



33 
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Example 




Physical propartiss 
(Racrystallization aolveRt) 


142. 




obioriess crystals [fumarate](MeOH) 
iiip^4^229% (daoomposition) 
Elemental analysis for 

CmH|sCIN4«C4H404-H,0 

Calcd.%: C, 62.39; a 5.80; 10^9 
Found%: C. 62.46; 5J51: N, 10.42 


143 




coloriesa orystala [fumaratajCEtOH) 
mp2i 3^21 6% (dacompoaition) 
Elamantal analysis for 
Cx4HaCIN40-C4H404' 1/4H,0 
CaledJ(: C. 62.10; H. 5.49; N. 10^ 
Foiind%: C. 61 M; H. 5.45; ti 10.30 


144 




ooioriesa crystals [trifltioroacatate] 

(MaOIHso-PrtO} 

mp^53-257% (daoomposition) 

Bamantal analysis for 

Cx4HmCIN4S* CFsCOsH- 1/2HsO 
CalodJ: C. 55.76; K 4J6; N, 10.00 
Founds: C. 55.67; a 4.59; N. 9.99 


14S 




odoHess crystals [trifliiorDaoatarta](EtOH) 

mpjZI 8-225*C (dacompoaition) 

Elemental analyaia for 

CMHnCIN40S-CF,C02H 
CalodA: C. 55i)7; K 4,62; H. 9 J8 
Found%: C, 54.91; H, 4.69; N, 9.77 


146 




coloriaaa crystals [triHuoroacetateKMeOH) 

mp^70-277^ (decomposition) 

Bemental analyaia fbr 

CMHnCIH40,S* CF,CO,H 
CalcdJk C. 53.56; H. 4.48; N, 9.61 
Found%: C. 53.51; 4.50; N, 8.62 
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10 



15 



20 



30 



33 



Example 




Physicai properties 
(RocryrtaHiMtlon solvent) 


147 




coioriess crystals Cfumarata]{EtOH) 

mp,1 92-1 Sa'C (d«oompo3ition) 

Elsfflsntal analysis for CBHaaFM».C4H404.H,0 

Calcd.X: C, 59.72; H. 5^0; M, 10J2 

Foumflb C, 59.81: H. 5.07; N. 10.33 


148 


JX 


colorless crystals [funiar8ta](MaOH-tso-PrOH} " 
mp.184-1 87*C (decomposition) 

Bemerrtal analysis for CaHaCIFN4-C4H404-H,0 
CalcdA C. 59.72; H. 5.20; N. 10,32 
FoundX; C. 80.00; H. 4J1; N. IOJ4 


148 




coloriess crystals [fomarateKlieOH) 

mpJZ04-209% (decomposition) 

Elemental analysis for CaHaaFN^-C4H404-H,0 

CalcdS: C, 58.72; H, 5J»: N. 10-32 

Foum«: C, 59.53; H, 4.92: N. 10.41 


150 




colortess crystals [trtfluoroacetate](etOH) 

mp;E6a-2e3% (decomposition) 

Elemental analysis for CaH,.CIF4H4-CF,CO,H-H,0 

CalodS: C. 50.47; H, 3,73; N, 9.42 

FoundX: C. 50.33: H 2311* M. a 51 


151 


if 


coloriaaa crystals [tnfluoroacetatalQUieOH) 

nnp^58-261 % (deconpotition) 

Bemental analysis for CaHt,CIF,N4- CFjCO^H 

CslcdJk C, 5a48: H. 3.22: N, 9.42 

Founds: C. 50.28; H, 3.28; M. 9.46 



40 



45 



50 




55 
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Exampls 


R' 


Physical proparties 
(Reorystallization aolvant) 


152 




colorless crystate [/nathanaaulfDnata] 
(EtOH) 

mp,1 95-202% (dooomposition) 
Qemantal analysis for 
CaHaCINe- CH,SO,H-6/4H,0 
Calcd.%: C. 54.11; H. 5.63; 13.72 
Foumft: C. 54.13: K 5.45; N. 13.63 


153 




edorlass orystals [fijRiar«to](MaOH-EtOH) 

mp.181-1B6J%(decompositfon} 

Qamental analysis for 

CBHaCINs-C4H404-H|0 
CalcdJ: G. 59.37; H, 5^7; N. 13^1 
Found!: 59.37; H, 5.11; N. 13.37 


154 




pda yollow fine neodlaa [trifluoroacstata] 
(ElOH) 

mp,197.5-204*C (daoompoaition) 

Elemental analysis for 

CaHaCIN8-CF,CO,H-1/4H,0 
Caledik a 56.47; H. 4.64; N. 13.72 
FoiindX: C. 56.45; H. 4.58; N, 13.72 


155 




edorleaa crystals [trifliioroacetataKEtOH) 

mp;250-255% (decomposttlon) 

Eiementai analysis for C9Hi|CIH4-CF,C02H 
CalcdJb C. 64J)8; H. 4 J6; N, 9.64 
Found%: a 63 J1; H. 4.92; N. 9.63 


ISA 




colorless orystals [trH!uoroeeetata](EtOH} 

mpJ44ir145.5X 

Elemental analysis for 

C»H0C»l4O- CF,CO,H • 3/2H,0 
CalodJ: C. 59.66; H. 5JI1; N, 8.98 
Foundft: C. 59.44; 4.71; N. 9j04 
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10 



13 



20 



23 



30 



40 



1 ExflmlA 




157 




158 




159 


• 

p 


160 




161 


E 

1 



Physical prspertiea 
(RecrystalliMtfan aohwnt) 

pale erawi cryrtalsCtrffluoroacBtatoKEtOH) 

i«P.174-l75"t: 

Bamentai analysis for 

CuHBCiF,N«*CF,C0xH*S/4H,0 
Calcdi C. 52.44: H. 4J2; N. 9.41 
Feuron; C. S2J4; H. 4.19: N. 9.53 

eolorieas crystals [trifluoreaeatats](MeOH) 

inpj»1-241%(daeompositlon} 

Bemeirtal analyris for 

Ct,H.,aN«0> CF,CO,H* 1/2H,0 
CalodJfc C. 54%- H. 4.80; N. 11.12 
Foundfc C. 54.73; H, 4.42: M. 11^1 



CaledJfc C. 53.59; H. 4.40; N. 10J7 
Foundt 0. 53.53; H. 4.33: N. IftJO 



CalcdJt C. 52.44; H. 4.60; N. 10.08 
Found!- 0. 52.15; H. 4.74: M. 1« 9S 




55 
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Example 




Physical properties 
(Recrystallization solvenO 


162 


XX 


pale yellow crystals DiydrochlorideJOso-PrOH) 

fnp^45-248% (decompositioii) 

QemenUl analyeis fbr C4HttFN4-2HCI-3/4HtO 
Calcd.%: C, 60 JO: K 8J)5; N. 11.80 
Found*: C, 60,81: H, 5^; M. 11.72 


163 


T 

F 


coloriesa crystals [hydrochlonde](Et0H) 
NMR spectnim d 

(DMSO-dt)ppm:1 .30-1 .40(2H^),1 55-1 .70(1 H.m).1 .70 
-1.80(4H.m)^.65-2.80(2H^W.ia-3^(2H,m).3.17(3H 

M ^*mf^ u A, ftw^ iP* % a U * Ilia 

^)A73(2HX«*=7.5H2),7 J7(1HA»**/.SH2}^.1W1 HAJ= 
7J5Hz)jB^8.65(2HjiN)3J4(1H^r«)^.0e(1HJire) 


164 




paie brown crystals (AeOEO 

nv.17B^177,5*C 

Bwnontai analysis for CbHhNs 
CaksdJX: C. 74^: H. 8.78; N. 18^ 
Foundfc C. 74.09; H. 8J0; M. 18.88 


165 




ooloHess orystals DiydraoNoridfl] 

(M«0H-iso-PrOH) 

mp>300% 

Etomontal analysis for C»HaF,N4-2Ha- 1/214,0 
r.iod «• R 57 70- H 5 42: N. 10.77 
FbundX: C. 67.72; H. S.12; N, 10.79 


166 


P 


pale yellow orystals Qso-PrOH) 
mp.18ft-187^ 

QanMirtal analysis for CnHMl^O'HtO 
GdodJk C. 89.82: H. 8.92: N. 14.80 
FouimM: C. 89j53: H. 8J7: N. 14j59 



40 




71 



EP1104764A1 





j Example 


R' 


Physioal properties 1 
Wacfystallizeton solvent) 


5 

10 


167 




coloHass oryvtale Diydroehlorkie] 
(EtOH) 

nip;i18--219t: 

Bementri enajyais for C,,Hx4Hi -3801 
Cafed.%: C. 53 fifi* H s 7q< m i i oo I 

Foundfc C. 53.63; H. ejll: M. 17 gfl | 








paifl yallow erystab Diydreehlorlito] J 
(MeOH) 


13 


168 


P 


DID Jt^3~29B^fHlKtf«nmnAM*XAM^ 1 

—•f»,mm9^ w vavcomposnion/ 1 
BemanUI analysis for . \ 
C„HaN,S-2HCl«HiO 


20 






GalodJt: C. S3JM: H, 5.81; M, I 
FouiHflfc C. S3J9; H. 5.71: N. 14.82 








paia yeuow orystals Onyiinichlorida] | 
(EtOH) 


25 


169 


P 


im 1fi9-f 1 

Elemental analysis for 

CaH„H,S-2Ha-3IV) 

Calod.%: C. 52.48; H. 6.41; M. 11,13 

FouncflL' 0. 52.44; H. 6.68: 11.13 


30 






pale yellow orystals [trifltjorMGetate] 
(EtOH) 


33 1 


170 


K. 


mp-228-229*t 
Elemental analyws fer 
C„H„N4S.3/2CF,CO,H- 1/2H,0 

CalodX- C, 54.73; H. 5.03; N. 9.82 

FoundX: C, 54.46; H. 4.91: N, iOM 


40 1 






pale yellow crystals Chydrochloride] 

(ctOH) 1 


45 J 


171 




"V-274^277^ (deoomposition) 

Bemental analysts for ( 

CBH»M4S-2HCI-5/4HtO 

CalcdJ: C. 56JM; H. 6-33; N. 11^ 

FoundX: C, 56.79; H. 6.1 1; N. 1 1 Jl | 
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Exampia 






Physical propaitias 


172 


R. 


CI 


oolorlass oryatola [tiifluoroacatate] 
(EtOH) 

iTip,18»-190% 
Eia mental analysis for 
CbHbCIH4S*3/2CF,C02H 
CaledJ: 0. 51j59: H. 4^4; N. 9.63 


173 


Ma 




oaloriaaa oryartaia [trifluoroaeatata] 
(EtOH) 

mp.184-196% 
Elamantal analysia for 
CBHaC(N4S - 5/4CF,CO,H 
CakidJ: 0, 53.16; H. 4.42; N. 10.12 


174 




Ma 


pala brown oryatala Diydroohiorida] 
(EtOH) 

mpjE45.5-246.5% 
Bamantal anaiyaia for 
CBH»N|-2HCi<3/2HtO 
Calodjk 0, 57.52; H. 6.58; N. 15^4 


175 


"p 


Ma 


pala brown orystala Diydroohiorida] 
(EtOH) 

mpja4-225lC 

Elamantal anaiyaia for 

0»ll|,Nk*2HGI*6/2HiO 
CaiodJL- 0, 56.21; H, 6.97; N, 14.25 
Foundft: 55^5; H, 6.70; N, 14J23 


176 


H 




ooloHMa prtemaCtrifluoroaoartats] 

(EtOHHao-PrxO) 

inp.1885~192.5% 

Qamantal anaiyaia for 

CBHnFN40-GF,C0,H 
Caledi(: C. 5932; H, 4.80; N. 11.11 
Founds: C. 56.41: K 4J9; N. 11.16 
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Example 




Physical propertios 
(Rocrystallization sotvsnt) 


177 


OPh 


Golprlaas crystals [trifiuoroaeatata] 
(EtOH) 

inp414.5-215^t: 
Elamantal analysis for 
C»HaN^O- CFaCOjH- 1/2H,0 
Cdcd^X: a 85.14; H. 52B; M. 9J0 
FoundX: C. 85.40; H. 5J>7: W, 9^ 


178 


NHPh 


cofoficss crystals (MeOHHso-PrOH) 
nip,191-194^ 

ElamentaJ analysis for C^^H^ 
CalodJfc: C, 77^2; H, 6^3; N. 15J5 
FoundX: C. 77.78; H, 859; M. 15J6 


179 


NHMa 


pals ysllow crystaU Ehydrochlorida] 

(fao-PrOH) 

mp,209-210t: 

Bamsntal anslysis for 

C|4H|7N9*2HCI*7/4HsO 
CalodJI: C. 58.83; 0.69; N. 14^9 
FoundX: C. 58J8: H. 6.51; N, 14.13 


180 




colorless crystals [hydrochiorido] 
(MoOH) 

mp;K)5-206^ 

Bamantal analysis for 

CbH|,N,-2HCI-5/2HxO 
Calod.%: C. 58,02; H. 7.01; N. 13.53 
FocndX: C. 58.01; H. 7.02; N. 13.50 


181 


H 


ooiorioss crystals Diydrochlorido] 
(EtOH) 

inpi10-212t 

Elemental analysia for 

C»HvliB*2HCt-H,0 
Calcd.X; a 82.15; H, 6.62; N. 13.94 
Found%: 0, 61.99; H, 8.44; M. 13J5 


£ 


c6i 
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Example 




Physical properties 
(Rsorystallizatiofi solvent) 


182 


NHBn 


ooloHeim crystals Diydroehloride] 

Gso-PrOH) 

inp^44-246% 

Elemental analysts for 

C,oH,tH|-2HCI-3/4H20 
Calcd.X: C. 65.75; H. 6.35; N. 12.78 
Found%: 65.81; H. 6.13; N, 12.68 


183 




pale yallow crystals Diyilrochloriile] 
(EtOH) 

mpj 80-193% 
Elemental analysis for 
CnH,oN«-3HCI-2HtO 
' Calod.%: C, 57J1S; H. 8.13; N. 13.82 
Founds: C. 57.46; K 5J8; N, 13.77 


184 




pale yellow orystala DiydrocMoride] 
(EtOH) 

np^31.5-232% 
Qemental analysts for 
CaH,4N,-3HCI-3/4HtO 

Calod.%: C, 58.23; H. 6.72; N, 14.55 
Found%: C. 58.12; H, 6.93; 14.46 


189 


X) 


odorless needles Diydroehloride] 
CEtOH) 

n9,187*189% 

Elemental analysis for 

C»HnN«-2HCI-3/4HtO 
CalcdJ: C. 63,93; H. 6.99; N, 13.31 
Found%: C. 64.05; H. 6.93; K 13.32 


188 




coloriess crystals [hydrochloride] 

(EtOH-iso-PrOH) 

mp,194-195% 

Qemental analysis for 

Cx,H„N90-2HCI-3/2H,0 
CalodA: C, 59J9; H. 6.70; N. 12J3 
Founds: C. 59.72; H. 6.64; N. iZM 



Example 187 

1 -(2-(N-n-ButyM-plperidyl)elhyll-4-chtoro-1 H-lmiclazo(4^-c]qulnollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-1-[2-(4-piperidyOethyll-1 H-imidazo-[4,5-c]quinoline trifluoroacetale and 
0.77 g of potassium cartonate In 6 ml of N.N-dlmethylfonnamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent \ 

liquid was dissolved in tetrahydrofuran. The solution was nitered on snb» nm ann h,- nn.^^ " ^ 



liquid was dlssoh,ed In tetrahydrofuran. The sofeiiionZ'ri^l^A^Z'!.?-^.? «^"«- "^^ ^^"Wng 

0 87 g ot a colorless solid. Hydrochloride was prepar „ „ 

methanol and ethyl acetate gave colorless cnrstals having the rnelting point of from 144 to 158-C. 



Elemental analysis torC^H^filU^ . 2HCI • 1/2HoO 


Calculated % 
Found % 


C. 55.70; 
C. 55.80; 


H, 6.68; : 
H. 6.65; 


N. 12:37 
N. 12.44 



Example 1 88 



H2-{N-AcetyM.plperidyOethyfl-4<hloro-1H-lmldazo[4,5-cIqulnonne 

reiSlon. the soK^ent Z C^m^L Cr^sid^^^^^^ ' ^^'^ 

itated cystate were collected74,^tii; aTd wiJSi^^ T!"^ ^""^ P^*" 

crystalltatlon from a mixture cfnieCene O^^^t^^^TL ^ ^ ^ °' 
point of fn>m 183 to 186 <l«8opropyl ether gave colorless crystals having the melting 



Elemental analysis for CigHjiCIN^O 


Calculated % 
Found % 


C. 63.95; 
Q 63.81; 


H. 5 93; 
H, 5.87; 


N. 15.70 
N, 15.81 



were obtained. 
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Example 




B 




m 


Physical properties 
(Reerystallization solvent) 


189 


Ph 


H 




2 


oolorieaa crystals Oso-PrOH) 
mp,i87"1M^ 

Bomental analysis for Cs4H0CiN4 
Calcd5: C. 71.19; H. 6^; N. 13^ 
Four»d%: C. 71.00; H. 8.18; N. 13.58 


190 


H 


• CI 




2 


ooloriess crystals (hydrochloride] 
(EtOH) 

mp J!36-246% (dsGomposrticfi) 

Qemental analysis far 

Cs4H24CltN4-HCI-1/4HxO 
Calcd.1: C. 8OJ0I; H. 5.35; N, 11.68 
Found%: C. 80.01; 5.62; 11.67 


191 


H 


H 


■IX 


I 

1 


colorlaas crystals (hydrochloride] 
(EtOH) 

mp;t48-257% (dsoomposHion) 

Qemental analysts for 

CaHttCIN4-HCl-1/4HxO 
CalodJI: C, 83J8; H, 5.72; N. 12^7 
Founds: C. 63.98; H. 5.80; N. 12.93 


182 


Ph 


H 


-a. 


2 


ooloriess crystals (CHtCla^iso-PrtO) 

im>,154.5-t80t; 

Elemefitai analysis for 

CbHmCIN40*1/8H,0 
CalcdJk C. 69X0; H, 5.85; H, 12.87 
Found%: C. 68.78; H. 5.78; N. 12.71 
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35 



30 



35 



45 



30 





Example 




m 


Physical propertms 
(RecryrtaBization aolvnt) 


5 

10 


193 


'Ok 


1 


coloHesa crystals [hydrochloride] 

(Me0HHso-Pr,O) 

nipiB9-280t(dscoiiippaftion) 

Qamental analyala for 

CaH,4N4-2HCI-3/4H,0 
CalcdJl: C. 62^7; H. 8.28: M, 12.85 
FoundX; C. 82^8; K 6.45: N, 12.80 


13 
20 


194 




2 


coloHoss crystals Diydrochloride] 

(MaOHHso-Pr,0) 

mp,15(K-158t:(deoonnposition) 

Elamental analysia for 

C,4H,.N4-2Ha-1/2H,0 
CalcdJl: C, 83,71; H, 8.48; N. 12.38 
Found*: C. 83 JO; H. 8.88: N. 12.11 



Example 195 

4^hloro-H2-[N-(4-nuorophenyl8Ulfonyl)-4i)iperidylJethylh1H.W 



Elemental analysis for CjgHjaCIFN^OjS 


Calculated % 
Found % 


C. 58.41; 

C. 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 



H2-(N-Melhane8u»onyM-plper1dyOethyl]^-phenoxy-1H-irnlda2o[4.5-cl-quinollne 

a coioness liquid. The resulting colotless liquid was solidified with ethyl acetate, and the solid was washed with 
coloftesswystals having the melting point offrom 1735 to 176»C. «»'UBuiyi Bc«aiegave 





Elemental analysis |or C24H2eN403S 


55 


Calculated % 


C, 63.98; 


H. 5.82; 


N, 12.44 




Found % 


C, 64.01; 


H, 5.96; 


N. 12.28 



101241 'n«=~«lanc»withthemethodofExample196.thecompoundsofE««npl« 
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Example 




Physical properties (Recrystaillzation solvent) 


197 


Ts 


colorless crystals (AcOEt-i80-Pr2O) 
mp,201 .6-202*0 

Elemental analysis for C30H30N4O3S 
Calcd.%: C. 68.42; H. 5.74; N. 1 0.64 
Found%: C. 68.46; H, 5.83; N, 1 0.53 


198 


EtOjC 


colorless crystals (AcOEt-iso-ProO) 
mp,132-133»C 

Elemental analysis for C26H28N4P3 

Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H. 6.34; N, 12.50 


199 


BnOjC 


yellow liquid 

NMR spectrum 5 (C0Ci3)ppm: 

1.31 (2H,brB).1. 60-1. 70(1 H,m).1,78(2H,br8),2.00(2H.q,J=7.6Hz).2.ai(2H,brB).4.23(2H. 
brs),4,63{2H,t.J=7.5Hz),5.1 3(2H,s).7.25{1H.t,J=7Hz).7.30-7.40(5H,m).7.39(2H,d.J= 7H2). 
7.44(2H.t,J»7Hz).7 50(1 H,td.J=8.5,1 Hz), 7.57(1 H.t d^=8.5,1Hz),7 90(1H.dd,J=8.5.1Hz), 
7.94(1 H.8).8.04(1H, dd,J=8.5,1H2) 
IR spectrum v (liq.) cm'^:1698 
Mass spectrum m/z:506(M'^) 



Example 200 

4-{2 -(4-Amlno-1 H-lmldazo [4,5-clqulnolln-1 -yl)ethyll-N-methyl-1 -plperidlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-plperidyl)ethyn-1 H-lmlda2ot4,5-c]-qulnollne and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystaillzation from a mixture of methylene 
chloride and methanol gave coloriess crystals having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for C^oH24N«S « I/2H2O 


C^alculated % 
Found % 


C. 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N. 2226 
N. 2i.97 



[01261 In accordance with the method of Example 200. the compound of Example 201 was obtained. 
Example 201 

4-(2-(4-Chloro-2-phenyl-1 H-lmldazo(4^]qulnoUn-1 -yl)ethylhN-meihyH -piperidinecarbothloamide 
[01271 

Appearance: coloriess crystals 
Recrystaillzation solvent: methanol 
mp: 215-220'C (decomposition) 
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Elemental analysis for C25H2^CIN5S 


Calculated % 
Found % 


C, 64.71; 
C,64 80; 


H, 5.65; 
H. 5.62; 


N, 15.09 
N. 14.96 



Example 202 

1 i2 -(1 •Amidino-4-piperidyl)ethyl]-4<hloro-2-phenyl-1 H-imida2o(4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4^:hloro-2-phenyl-1 -{2-(4-plperidyI)ethyl].1H.lmldazoK4.5<IqulnoHne. 0.40 g of 1H- 
pyrazole-l -carboxyamidine hydrochloride and 0.39 ml of triethylamtne in 5 ml of N.N-dimelhylformamlde was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recfystallizatlon frorrl 
ethanol gave coloriess crystals having the melting point of from 270 to 273»C (decomposition). 



Elemental analysis for C24H25CIN8 • HCl . I/2H2O 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H. 5.69; 
H.5,61; 


N. 17.57 
N. 17.36 



[0129] As an exannple of the excellent effects of the compounds according to the present Invention, experimental 
results of Inhibitory actions against production of TNF- o and IL-ip in human ceils will be shown below 

1 . Preparation of blood cells for culture 



[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plaatic tube 
which containing 170 \lL of Novo-heparin 1000 (Novo4^oidisk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a ceil separation tube. LeucoPREPT" (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamlne (Life Technologies), 2.5 U/ml peniclllln-2.6 iig/ml 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x1 0« cells/ 



2. Preparation of test compounds 

[01311 Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 jiM. and then sequentially diluted with saline and used. The compounds were examined at corwentrations ranging 
from 10-^0 W to 10-«M. 

3. Treatment of cells with medteaments 

(01321 10 jiL of 1 jig/mL llpopotysaccharide (LPS) was added to a 96-well (flat bottom) plate forcell culture. MteroTest 
III ~ tissue culture plate (Becton DteWnson). containing 180 jiL of the PBMCs in the aforementioned medium. After 
30 minutes. 10 jiL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastk: Hd and Incubated at 37»C for 16 hours In an atmosphere of 5% COg. 

4. [determination of human TNF-a and human IL-ip 

[01 331 An enzyme Immunoassay by the sandwich method was performed to dotenmlne the human TNF-a and human 
IL-lp in the culture supernatant. The antl-cytoWne antibody (the first-antibody) was diluted and placed in a 96-well 
mterottter plates for coating. After the wells were washed, the culture supematant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. Afterthe final wash- 
ing process, a tetramethylbenzldlne solution (OAKO) was added to each well to start the coloring reaction. Tlie coloring 
reaction was quenched with 1 N sulfuric add, and then the absorbance at 460 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software. Softmax™ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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comblnant cytokines as the standards. For detenmlnatlon of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Phamia Biotech nologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 iL-1 p. monoclonal anti-human IL-1 p (CIstron). polyclonal sheep anti-human IL-1 P (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemlcon International), and recombinant human lL-ip (R&D Systems) were used for the first-, 
second- and third-antlbodys and the standard for the calibration curve, respectively. 

[01341 In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human celts 


Compounds 


Administered concentration (pmol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (junol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
43 against productton of TNF and IL-1 . 

industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
50 and are extreemely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Clalnra 

55 1 . A 1 H-lmidazopyridine derivative represented by the following general fomiula or a salt thereof: 
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-< 



1 «'*'»««m«»h.««l««i™r,ip»«nlMl»„fc,io«^l^ 




H4 K„!,L- . ^ ^""^ °' ''a'ogsn atoms; m represents an integer of from 0 to 3- 

ZZ^ZTT 9~"P- Wphenylmethyl group. an alkanoyTgrouprfc* .S^ 

t^TareTuSr.T.'^"''' ''•r"»^«*<'"y ^"'"P. a thloi^anJS^ group whl^ZyttbT 
mShr„! w ^ ''''"^"""•'onyl group which may be substituted, or amidino group- Y represente 

:e;reSrn^;gTor.^^^^^^^^^^ 

3. JJj<»"'PO""<*or.hesaltthe,eof accordlngtoclalml orclalm^^ 



82 



EP 1 104 764 A1 



INTERNATIONAL SEARCH REPORT 



Imernuioittl applicttlon Na 

PCT/JP99/04381 



Fa. CLASSmCATlON of subject MATTCR ^^^«^*»e/w i^£nnt/^ic 

IBCT CI* C07D471/04, C07D471/14, C07D491/X13, C07D495/14, A61I01/435, 
A61K31/47 

I AccCTdiiw to Inttnaiional ?ittnt duaficiliop QPQ or to bolh Mtioori ctoiiificrtioa md IPC 



I b. fields searched , ■ ■■■ 

rMmimum documcaaiioo searched (chisificttioD lyttcm followed by dutiBatioo «y«boU) »*,,fni/43s 
^^lat. CI* C07D471/04. C07D471/14, C07D491/113. C07D495/14, A61K31/435, 
AfilK31/47 



lEtociioflio dita btie couitlied durins the inKmaiioul teixcb (name of dtfabne nd, wb« pneticible, search tema ined) 
CAPLDS. REGISTRY (STN) 



\(L DOCUMEim CONSIDERED TO BE RELEVAW 



Caifltory* 



A 
A 



Cidtioa of document, with mdkaiioa, where gppropriite. of the 



WO, 9830562, A (Teruno Kabushilcl KalsKa) , 
16 July, 1998 (16.07.98), 
& EP. 894797, A 

jp, 09208584, A (Terumo Kabushikl KalBba] , 
12 August, 1997 (12.08.97), 
(Family I none) 

US, 5389640, A (Minnesota Mining and MPQ. Co.), 
14 February, 1995 (14.02.95), 
6 BP. 872478, A 

US, 5352784, A (Mlnneaota Mining and KFG. Co.), 

04 OCtdb^X, 1994 (04.10.94), 

& BP, 708773, A & JP, 09500628, A 

J. Interferon Res. (1994) . 14, P. 81-85 

BP, 459505, A (Kyowa Hak3w Kogyo Co., LtdJ, 
04. December, 1991 (04.13.91), 
ft JP, 04226985, A 



Rfllovini to cUm Ho. 



1-5 

1-5 

1-5 

1-5 

1-5 
1-5 



[3 Fwtherdocum«titioliit»dmAecomiin»tionofB« Q Sot pelem finnily ennax. 



ceM**wdi»ta¥al¥««tavcaiiv«tt«pwheathidocu««iti 

tprid nmm {m HwetlMg cmbfaed wfth one or wow o<to luch dnrnmnMi, wch 

-or lefcitat torn aril dWoiu«,a«.e^ StaSoJbSl » • 

It SSLaFW^Pn"**«^«»«»"*«^*^^ dmwn umn\m of thaw prtwi tofly 


i OaioortheacoudoompledonorthBinienitiimilnccb 
1 08 Hovember, 1999 (08.11.99) 


16 Hovember, 1999 (16.11.99) 


1 lUxm tad otiUng addreu of the ISA/ 
1 Japanese Patent Office 


TekphoaoNo, 



83 



EP1 104 764 A1 



INTERNATIONAL SEARCH REPORT 



PCT/JP99/04381 



CCCoatimaiion). DOCUMEyrSCONSlDERHI TP BE RELEVANT 



Otcgcry 



Cmdoo of documau. with indicia^ 



US, 4689338, A (Rlker Laboratoriea, inc ) 
1« July, 1998 <16.07.98), 
(Family: none) - 

EP 145340, A (Rlker Laboratories, inc.), 

19 June. 1985 (19.06.85), 

& JP. 60133488, A 6 US. 4698343, A 

(Family: none) 

J. Med. Chem. (1968), 11(1), P. 87-92 



RetevtrntodaimNo. 



1-5 



1-S 



1-5 



1-5 



Fona PCT/ISA/2 !0 (contiinistxm of ucond iheet) (July |992) 



84 



